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Castings Aid in Production of 
Electrical Wire 


RACTICALLY every home in 
America is equipped with electrical 
conveniences such as electric lights, 
washing machines, toasters, stoves and 
many other appliances. These would 
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not be possible were it not for the cop- 
per wire that is incorporated in them 
and that is used to transmit the power 
upon which those pieces of apparatus 
depend. Indeed, the power _ itself 





Wire Drawing Machines Make Possible Many of the Con- 
veniences Enjoyed in the Modern Home 


could not be generated, for modern 
electric power producing equipment 
contains much copper wire. In 1925, ac- 
cording to the biennial census of man- 
ufacturers, issued by the department 
of commerce, over 250,000 tons of cop- 
per wire were made. The process of 
manufacture is complicated. First the 
copper must be reclaimed from the ore 
and cast into ingots. It then is rolled 
and drawn to the size specified by the 
consumer. He often requires finer 
wire and again draws it to a smaller 
size in machines, one type of which 
is shown in the accompanying illus- 
tration. These machines contain a 
series of dies that reduce the size of 
the wire by steps to the required diam- 
eter which often is extremely fine. 
Some wire is made so fine that it is 
lifficult to see. Such operations require 
extremely accurate and rugged appa- 
ratus. Castings are used as the base 
and the case enclosing the machine. 
Many parts of the machine itself are 
products of the foundry 
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New Coremaking Methods 
By Pat Dwyer 




















WING to the many remarkable fea- 
O tures incorporated in the methods 

and equipment of the Ford Motor 
Co. foundry at the River Rouge plant, Dear- 
born, Mich., with a potential daily pouring 
capacity of 2500 tons of gray iron, refer. 
ence and description have appeared on 
many occasions in newspapers, business and 
technical publications. Original descrip- 
tion of the building, the equipment and 
methods for making the molds, for melting 
and pouring the iron and for cleaning the 
castings was presented in THE FOUNDRY 
Oct. 1, 1921. Radical changes in the method 
of preparing the metal, combining blast 
furnace and cupola iron and then super- 
heating the mixture in an electric furnace, 
formed the basis for an extended article 




















Fig. 1 (Left)—Ingot 
Mold Molds ire As- 
sembled Horizontally 
tnd Then Placed Ver- 
tically in the Pit 
Shown to the Right 
Where They - 
Filled With Iron. Fia 
(Above) 4 Light 
oating of Talc on the 
Cope Side of the Core 
Prevents the Blackiy 
From Adhering to the 


Surtace 





ero 
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Patterns, Tron 
Features oO the 


Hinged Flasks, 


Tron 


published in THE FOUNDRY on Sept. 15, 1927. 

Comparatively few people outside those direct- 
ly interested know that the company operates a 
second foundry at the River Rouge plant, sep- 
arated by a few hundred yards from the immense 
production foundry that has figured in the news 
of the day on innumerable occasions. In com- 
parison with the production of the first foundry, 
this second foundry rates from 5 to 8 per cent 
with a daily output of between 150 and 200 tons. 
In variety of castings, it is doubtful if any other 
general jobbing foundry in the country equals the 
wide range covered. Ramifications of the Ford 
industries extend into practically every line of 
manufacture and most of the castings required 
for repair and maintenance are made in this 
foundry. 

The foundry is equipped to handle castings of 
any weight that are needed, or likely to be needed. 
THE FouNDRY, Aug. 1, 1925, contained an inter- 
esting description of the methods employed in pro- 
ducing eight sets of castings for specially de- 
signed, steam, turbo-generators for the main power 
house. Each unit was designed to deliver 62,500 
horsepower or a total of half a million horse- 
power for the entire installation. The generator 
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Plates and Cotter Pins Instead of Bolts Constitute Some 
Ingot Meld Floo 





of the Intere sting 


was one third smaller than any other with a sim- 
ilar capacity. The ventilating system was de- 
signed on an original principle. The generator 
furnished current at 13,200 volts. Some of the 
castings were the largest and heaviest ever made 
for a like purpose. 

For example, the turbine housing 
weighed 78 tons. The exhaust housing weighed 
63 tons. One part of the condenser shell weighed 
71 tons and the entire condenser weighed 165 
tons. The stator frame weighed 50 tons. A series 
of dry sand cores were assembled in a pit to form 
the molds for these castings. 

In common with all the buildings in this im- 
mense plant—a feature which obtains in all Ford 
properties—the foundry 200 x 500 feet, is mostly 
steel and glass in the side and end walls and the 
roof. This style of architecture insures a max- 
imum amount of daylight, while ample ventilation 
is secured by manipulating movable sections in 
the window sash in the walls and in the roof. The 
shop is lighted electrically for night work and in 
winter is heated by radiators extending along 
the side walls from the lower side of the windows 
to the floor line. 

The foundry building follows the usual three- 


complete 


fiw 








bay style found in practicaly all shops 
where cranes are employed extensive- 
ly. The first bay, shown almost in 
full in Fig. 3 and partly in Fig. 1, is 
devoted to the production of ingot 
molds for the open hearth department; 
also a wide range of medium weight 
and heavy castings. 

Small and medium weight castings, 
both iron and steel, are made in the 
center bay. Approximately one quar- 
ter of the floor this bay 
commencing at one end is devoted to 
the production of steel castings. The 


space in 


steel is melted in a 3-ton electric fur- 
nace made by the Pittsburgh Electric 


Furnace Corp., Pittsburgh. Castings 
are cleaned in a space set aside for 
the equipped with the 
necessary facilities at the opposite 
end of the same bay. This bay is 
traversed by a wide central gangway 
for the transportation of the many 
materials and pieces of equipment re- 
quired in daily routine production. 


purpose and 


oe 8s eee 8 


Fig. 6—One of the 


jody Coremaking Units 
the Beginning of the Stroke, and the 








cleanliness are 
cardinal principles Henry Ford 
and perhaps the tribute to 
his genius, an active acknowledgment 
that he is the center, the exceedingly 
active his organization, is 
found in the fact that these principles 
exemplified in the extensive 
grounds, the buildings the 
equipment connected with his various 
enterprises. A gen- 


and 
with 


System, order 


greatest 


center of 


are 
and in 


manufacturing 


the 


Leave 


With the First Plunge) 
Third Plunge: n Position 


DOWN Position, 


Fig. 4 (Left)—Ingot Mold Cores 

Are Made in Halves on a Rollover 

Machine. Fig. 5 (Below)—Afte 

the Ingot Mold Cores Are Dried 

in Halves They Are Assembled in 

Pairs and Made Ready to Place 
in the Molds 


eral jobbing foundry admittedly 
sents a difficult proposition in this re 
difficult problems 
the daily 


pre 


spect, but solving 


seems to be part of routine 


in this institution. Several men devote 
their entire time 


everything spic and span in the found 


daily to keeping 
ry. 

With the exception of a space in the 
center occupied by the core ovens and 
cupolas, the entire third bay is given 


the 
the 


Center Plunger At 
Two Arbors 


Clearance for 
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Fig. 7 In This Illustration the 


over to the activities of the core mak- 
the 


cores 


department. Views in sec- 
the 


assembled 


ing 


tion where ingot mold are 
made and 
Figs. 4 and 5. 

Cost figures are not available, there- 


drawn in 


are shown in 


fore no comparison may be 
that ingot 


core 


and 


Ford 


mold 


the 


respect between 


making methods in 


foundry and those pursued elsewhere. 


For many years the universal prac- 
tice in ingot mold foundries has been 
to form the and core in an up- 
right position. Usually they are 
formed independently of 


other 


mold 


dried 
afterward 
instances 


and 
assembled 
the 


core, 


each and 


pouring. In some 
both 


prolongs 


for 
and 
the drying 


pattern forms mold 
but this 
period. 
With characteristic 
vention, Ford through his foundry de- 
partment developed an original method 
They are 
vertical- 


method 


defiance of con 


for making these castings. 
molded horizontally and cast 
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Position of 
the Second Is Part Way Down, and the 


the Various Plungers Has Been 


Third Has Forced the 


ly. The ingot is circular in cross 
section and is fluted longitudinally. 
The flutes are comparatively wide and 
shallow, therefore the core drops read- 
ily from a metal split longi- 
tudinally on a center line. 

The metal corebox designed to form 
two half cores and shown to the left 
in Fig. 4 is mounted on jolt, ram, roll- 
skeleton 


corebox 


over machine. A cast iron 











Re verse d. 


The F 


Arbors Into the ¢ 


employed ti reinforce eact 
the 
box from a 


arbor is 
half core 
into the 
After the 
erable amount is s¢ 


shoveled 


the 


Sand IS 


and 
pile at rear 


rammed, a consid 


the 


sand is 
vped from 
center to shorten the drying period and 
that 
readily during the con 
of the Also 


anda 


incidentally produce a_ coreé wil 


crush more 


tracting period ting 


an appreciable amount sand 





Fig. 8 (Left) —The | 
ls Removed From ti 
This Point and Capp. 
Distortion. Fig 3 
Team Work Is 
Mak ng Cylindse 





this 

Perforated aluminum plates, strong- 
ly ribbed on the back and planed to a 
flat surface on the face, receive the 
cores from the corebox and support 
them during the green and drying pe- 
They are loaded in tiers on 
core oven cars as shown at the 
of the illustration Fig. 5 and 
in a battery of ovens supplied 


binder is saved in manner. 


riods. 
the 
back 
dried 
by Young Bros., Detroit. 

Dried half are assembled in 
pairs on horses as shown in Fig. 5. 
The two are clamped together 
at the large end and a strand of wire 
is wound in a the upper 
The dried cores are loaded sev- 
deep on trucks and taken 
and pouring depart- 
Here each core 


cores 
arbors 


groove at 
end. 
eral tiers 
to the molding 
ment shown in Fig. 1. 





A pair of crane chains is attached 
to two handles and by moving the 
bridge the flask is swung up on edge 
on the hinges. It is then lifted clear 
and lowered on its back in a clear 
space between the ramming. station 
and the drying ovens. Here any 
necessary minor repairs are effected 
before the face of the mold is black- 
washed and before the mold is loaded 
on one of the oven cars. Two large 
made by the Ford Motor 
in constant use. 

the hinges, 


ovens 
Co., are 
In addition to 
other ingenious devices have been 
adopted to simplify and hasten the 
operation of handling the molds. Cot 


several 


ter pins and key wedges are em- 
ployed instead of the usual bolts or 
clamps for attaching the bottom 





Fig. 10—Green Cores Are Lifted From the Blacking Bath to the Oven Rack 
in turn is lifted by a wide leather plates to the flasks and later for 
strap attached to the crane chains joining the copes and drags. These 
and placed in a waiting drag mold. are applied more rapidly than bolts, 


The core prints at each end fit snugly 
in corresponding prints in the mold 
and support the core in a truly cen- 
tral position, first in a horizontal and 
later in a vertical position. 


Metal half patterns, one of which 
is shown in the foreground Fig. 3, are 
mounted on accurately machined cast 
iron plates supported about 8 inches 


above the floor. Each plate is equipped 
rollup concave hinges 
at one edge and each half flask is 
equipped with a corresponding pair of 
Pattern for a long 
inlet attached to 


with a pair of 


hinges. 
and 


convex 
down gate are 
the drag pattern and plate. 

Each flask contains only 
thus greatly facilitating the 
the rammers, but the 
flasks are corrugated instead of flat 
and thus prevent the sand from slid- 
ing during the rollover’ operation. 
The pattern plate remains stationary. 


four bars 
work of 
the 


sides of 


i76 


besides doing away with a form of 
aggravation, more common in _ the 
foundry than elsewhere, bolts with 
stripped threads. They are more pos- 
itive in action than clamps and 
wedges which slip occasionally, es 
pecially where a flask has to be 


shifted from a horizontal to a vertical 
position and then transported for any 
distance. 
The dried 
an open floor space as shown in Fig. 
1. Then they are upended and placed 
shallow pit 75 feet in length 
enclosed in a concrete wall 3 x 3 feet 
which also serves as a platform for 
the men making up the runners and 
for the men who pour the iron. Each 
mold is provided with a single high 
on the from the 
All these features are shown 
in the accompanying illustra- 
Metal for pouring the 


molds are assembled on 


in a 


riser opposite side 
runner. 
clearly 


tions. cast- 


ings is brought from the cupolas in 


the center bay in the type of buggy 


and ladle shown in the foreground 
Fig. 1. It will be noted that the 
wheels of the truck are guarded t 
prevent accident. 

The castings are shaken out at 
night and removed to the cleaning 
room. Flasks and plates are stacked 
at a convenient point for the follow 
ing day’s molding operations. The 
sand is cut over and riddled and 
then transported by grab bucket sus 
pended from the crane to a _ point 
near the ramming station. 


One of the advantages of the pres 
ent method is its flexibility in meet 
ing open hearth requirements and in 
adjusting itself to general conditions 
in the foundry. In lean 
few men can operate the equipment 
In periods of stress the number can 
be increased to maximum 
output of 56 molds per day. The 
management contemplates — the 
installation of a jolt-ram-rollover ma 
chine for 
flasks that 


periods a 


secure a 
now 


molding these castings in 


will not require any bars 


More Changes Made 


Many changes in methods’ and 
equipment have taken place in the 
production foundry of the Ford Motor 


Co., since a previous description ap 
peared in THE FOUNDRY, a_ few 
years ago. One of the most inte) 
esting from an operating viewpoint 
is shown in the accompanying illus 
trations. The process furnishes an 
other illustration of the well known 
fact that seeming impossibilities fre 
quently are solved in the simplest 
and most obvious manner. After the 
discovery, one is moved to wonde 
why the solution to the puzzle did 
not arrive more readily. 

The body core, that is the core 
which forms the inside of the crank- 
case and barrels, is made in two equa! 
parts, with half the crankcase sec 
tion and two barrel cores’. in 
tegral in each part. Thus for the 


approximate output of 8000 
day, 16,000 
The 
and 


present 
engines 
are required. 
blacked, 
vertical position and does not assume 
the horizontal position until it is 
placed in the 
Metal coreboxes 
chined and fitted in 
are employed to form 
A length of perforated steel pipe 1% 
inches diameter at one end and taper- 
ing down to 1%-inch, extends through 
each barrel core and through the body 
the and 


per core blocks 


core is made, 


dried transported in a 


mold. 


accurately ma 


several sections 


these cores. 


of sand forming crankcase 


core print. 
In the original method each of these 
Pag 783) 


(Concluded on 


1929 
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Paper Mills Absorb (@EBg 


Many Castings 





By P. D. Forbes 


CCORDING to the best authenti- 
A cated records the month of 
May this year marked the 
centennial of the first successful oper- 
ation of a locally built paper mill in 
the United States. The machine was 
built in 1828 at the original plant of 
the present Smith & Winchester Man- 
ufacturing Co., South Windham, 
Conn., a company that still is en- 
gaged extensively in the same line 
of business. An interesting descrip- 
tion of the foundry methods pursued 
at this plant was presented by H. R. 
Simonds in the Aug. 1, 1926 issue 
of THE FouNDRY. 

Drawings for the patterns of the 
first machine were made on smooth 
pine boards and then planed away 
to make room for succeeding draw- 
ings. The patterns were taken to the 
nearest foundry at Stafford 20 miles 
away and the castings were hauled 
back to Windham by oxen. The ma- 
chine was erected in an old school 
house which had been moved to South 
Windham to take advantage of power 
derived from a small stream dammed 
for the purpose. The only power 
driven tool in the shop was a crude 
lathe. Most of the finishing and erec- 
tion was performed by hand. 

Compared with the highly finished 
and highly efficient modern paper mak- 
ing machine, this first example was an 
exceedingly crude device; but when 


one considers the conditions under which 


these pioneer machine builders had to 








operate, one is forced 
to admit that they 
made a_ creditable 

















Fig. 1—Bronze Screens for Paper Mill 


showing, working as 
they did for a con- 
siderable period each day and night 
under the flickering glimmer of whale 
oil lamps. 

Probably more actual skill and ex- 
perience were needed by these men 
than are needed today in the modern 

















FIG. 2 COREROX FOR BRONZE SCREEN 


paper machinery plant staffed with 


specially trained, mechanical  engi- 
neers, draftsmen,  patternmakers, 
molders, machinists, erectors,  elec- 


tricians, ete. 

The first American paper making 
machine went into successfull opera- 
tion in May 1828 at a paper mill 
located at Norwich Falls, Conn. In- 
cluding a number of extra parts the 
total cost was approximately $3000. 


The total weight of the machine was 
10 tons and its capacity was about 
1% tons of finished paper per day. 

Contrast this with a machine re- 
cently completed by Bagley & Sewall 
Co., Watertown, N. Y., 304 inches 
wide, 300 feet in length, weight over 
2000 tons made up of over 2300 cast- 
ings ranging in weight from a few 
pounds up to 30 tons. A machine 
of this type has a capacity of 150 
tons of paper a day and costs about 
$500,000. With a large amount of 
auxilliary machinery and a fireproof 
building, the cost of one of these 
machines installed will exceed $1,000,- 
000. 

Paper making involves three dis- 
tinct operations: Grinding the wood 
pulp, making sulphite pulp and ac- 
tually creating the roll of paper. 
Each department calls for castings 
of a_ distinctive character. Trans- 
mission of 25,000 
horsepower, derived from water or 


approximately 


electric current, involves the use of 
many large, strong castings, couplings 
standards, frames, cylinders, rolls, 
etc. 

In addition to over 2000 iron, steel 
and brass castings, the modern paper 
making machine contains a large num- 
ber of auxiliary devices containing 
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FIG. 3—-LARGE CORED CASTINGS FOR GRINDER. FIG. 4—THESE Y-VALVE BODIES ARE USED EXTENSIVELY FIG, 5—-PATTERN 


FOR A FRAME THAT WEIGHS APPROXIMATELY 


THE FOUNDRY 


September 15, 1929 





2000 POUNDS 
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FIG. 6 THE VERTICAL LINE OF OPENINGS 
IN THE CENTER SHOWS HOW THE 
CORES WERE APPLIED 


an extensive quantity of castings, 


some of them highly intricate. The 
pattern for a heavy frame 18 x 76 
inches’ and weighing about 2000 
pounds is shown in Fig. 5. A _ side 


frame for a grinder, extensively cored 
and weighing 750 pounds is shown in 


and H.SO.). Fig. 4 shows a 6-inch 
Y-valve in common use, weight 225 
pounds. 

After the paper passes over the 
dryers it receives a final finish in 
a stack of calander rolls, a series of 














FIG. & THE BOSSES ARE ATTACHED 
LOOSELY TO THE MAIN PATTERN 
chilled iron rolls mounted in strong, 
upright cast iron frames. In a 


typical stack recently completed by the 
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THE ENTIRE MOLD WAS ENCLOSED 
UPPER 


FIG. 9 
IN A FLASK AS SHOWN AT THE 
RIGHT 


six succeeding rolls are each 20 inehes 


diameter. 
The dryer shells are next in weight 
to the calender rolls. A dryer shell 


is a plain cast iron cylinder in vary 
ing diameters up to 5 feet 
310 inches in length. It is 


and 
machined 


up t 





Fig. 3. Farrell-Birmingham Co., Ansonia, inside and outside to insure a uni 
Majority of the castings in the Conn., the bottom roll is 36 inches form thickness and balance is_ pro 
sulphite department are made from an diameter, 298-inch face and weighs vided with internal flanges at the 
acid resisting bronze to withstand over 50 tons. The second roll from ends to which the heads are attached 
sulphurie and sulphurous acids (H.SO, the bottom is 24 inches diameter and (Concluded on Page 802) 
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Results Show Shear Test 
IS UNSATISFACTORY 
for Testing Cast Iron 


ard specification for general 

gray iron castings, grades A and 
C arranged by the British Engineer- 
ing Standards association, the author, 
who was a member of the standards 
committee represented by the Insti- 
tute of British Foundrymen and Brit- 
ish Cast Iron Research association, 
has carried out a series of tests to see 


So the formation of the stand- 


if the specified tests are the best 
methods to represent the differences 
met with in cast iron. In_ looking 


through recent literature on the meth- 


ods of testing cast iron, the pre- 
dominant feature appears to be the 
suggestion for the substitution of a 
shear for the tensile test. 


In practically every case, the writers 
who suggest these changes state that 
the tensile test on cast iron is unre- 
liable as any deviation from a straight 
pull gives erroneously low tensile re- 
sults and should be abandoned as the 
metal cannot be classified suitably by 
means of it. The results of these low 
tensile tests are therefore against the 
metal and not in its Does this 


favor. 





By W. Jolley 


not then point to the fact that it 
for the foundryman to adopt loading 


Is 











Finds Drawbacks 


ROM time to time it is sug- 
gested that the shear test be 
substituted for the present ten- 
tests as a 


and transverse 


method for determining the phys- 


sile 


ical properties of cast iron. 
However, a _ decided lack of 
agreement is apparent on the 


relation between tensile strength 
and shear strength. In this arti- 
cle the author, who 
tendent of foundries and pattern 
shop of Metropolitan-Vickers 
Electrical Co. Ltd., Manchester, 
England, presents the results .of 
the shear 
shear test 
testing 


ig superin- 


an investigation on 
test. He finds that 
} satisfactory 
and that 
transverse tests yield concordant 


is not for 


cast iron, tensile and 


results. 

















from 


methods for his tensile tests 


which he results? 
of tests 
tensile 
found 
results 


can obtain reliable 


out a _ series 


and 


In carrying 
with duplicate 
test bars the author 
any wide 


triplicate 
has 
the 


never 
discrepancy in 


between bars (1) truly axially load- 
ed, (2) ordinary ball tackle, (3) slight 
setting from a straight pull. The 
point of fracture on the tensile test 
piece does not appear to make any 
material difference. J. W. Bolton, 
Transactions, A. F. A., 1928, appears 
to have had similar results, and he 
states that carefully conducted ten- 


sile tests made on reasonably aligned 
will give 
and the wider use of tensile tests by 
foundries 


equipment useful results, 


deserves encouragement. 
Also the results of tensile tests using 
Robertson ball 
joint any 
wide variation. 


shackles and regular 


equipment did not show 

From this data and other investiga- 
tors’ work on this subject, it appears 
that the tensile test, if correctly car- 
ried out, can be made a satisfactory 
test, conjunction 


also it is a test in 


a — 
eee 


FIG. 1—TWO VIEWS OF THE ASSEMBLING FLOOR SHOWING THE WIDE VARIETY AND DIFFERENT SIZES OF CASTINGS MADE IN 
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FIG. 2 


SHEAR TESTING DEVICE FOR 0.22-INCH AND 0.500-INCH DIAMETER CAST IRON 


TEST PIECES 


with the transverse test that is speci- 
fied by a large number of engineers 
who derive a large and comparative 
amount of information from it. It 
is, therefore, necessary for the found- 
ryman to meet this test and not to 
offer the engineer a_ substitue, be- 



































to exact size that has been specified. 

Lack of uniformity in shear test 
results makes one consider what re- 
sults other workers have obtained, 
and in the relation of tensile to 
shear we find figures that are not in 




















tensile 


high and 
tests on such material gives low- 
er results. 


strength was 


Elliott, Transactions, A. F. A... 
1926, found that the shear/tensile 
ratio ranged from 1.14 to 1.31. 

Rother, Transactions, A. F. A... 
1926, found that the shear/tensile 
ratio was 0.75. 

Audo, Proceedings, I. B. F., 1926- 
27, found the shear/tensile ratio 
to be from 0.916 to 1.2. 

Thomas, Transactions, A. F. A.., 
1926, stated that the shear/tensil 
ratio ranged from 0.9 to 1.00. 

Rudeloff, Die Giesserei, Aug. 14 and 
21, 1926, found the relation of 
shear to tensile, with a 0.79-inch 
diameter test piece from 1.2-inch 
diameter bar, 0.67 ratio; with a 
0.59-inch diameter test piece from 
1.2-inch diameter bar, 0.64 ra- 








aus >» tes specifies cannot be : an 
eons “y te oe P 1 full Table I tio. Methods of obtaining test 
ained regularly unless carefully : ; 
. ae ;, a on Seek a J ; pieces were different from other 
: > 2 adopted. n- , . 
ee Seen ee Tensile Tests Taken investigators. 
gineers desire carefully controlled English Work —— 
. . LNngis orkKers yrivate commu- 
methods in the production of the work from Block ae I 
ioe inal nications) found that on a num- 
7 DIMENSIONS AND POSITIONS GIVEN ber of tests carried out that the 
In considering the shear test meth- IN FIG. 6 h tenail ti ‘ed f 
‘ . A shear/tensile ratio varie rom 
ods, the first consideration is the Ultimate oe ‘2 
ee : ae j o 1.8. 
method for obtaining the test speci- ——-. : 
men. This is obtained by trepanning a per sq. in. In comparing these results with 
0.22-inch diameter piece from any Position Tons such wide differences, and also widely 
eee ; - Between 1 and 2 —— - ° , a — ae 
regular part of the casting. The Between 3 and 4 .... 11.2 different methods of obtaining test 
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FIG. 3 
0.5-INCH FOR TENSILE TEST. TENSILE 


SPECIMENS OF CAST IRON AND SEMISTEEL. 
USED 


TEST. TENSILE BAR 


780 


SHEAR TESTS ON 0.5-INCH DIAMETER SPECIMENS OF CAST IRON AND SEMISTEEL. 
BAR USED LATER FOR SHEAR TEST. 


FIG 
BARS CAST  1-INCH 
FOR SHEAR TEST 


SQUARE, 


LATER AFTER 


MACHINED 
MACHINING 


BAR CAST 1-INCH SQUARE, MACHINED TO 
SHEAR TEST ON 0.22-INCH DIAMETER 
TO 0.5-INCH FOR TENSILE 

TO 0.22-INCH 
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the customer’s inspectors who mark 
the test bars. These bars are 1% xX 
14 inches and are machined to 1 inch 
square for the transverse test. After 
being tested on 12-inch centers (the 
deflection is taken during this test) 
the broken half is machined to 0.564- 
inch diameter 2-inch gage length for 
a tensile test. The other half is used 
for brinell hardness, chemical analy- 
sis and microscopic tests. The other 
bar is held for any duplicate tests 
which may be required. 

For the daily routine test, over a 
period of six months, the tensile test 
bars were machined to 0.5-inch di- 
ameter and the broken piece was used 
for the shear test, as only a piece 1 
inch long was required. By this 
method the author considered that 
variables are eliminated due to vary- 
ing sections from which the tensile 
and shear test specimens were taken. 


shear, tensile and transverse occur 
with different compositions and struc- 
tures, and no formula apparently will 
convert one into the other unless you 
are working with a similar composi- 
tion and section of casting. Although 
the author has not completed his in- 
vestigations on cast irons of large 
chemical variations and different cool- 
ing rates, it appears that high shear 
test values can be obtained with irons 
that give low transverse and deflec- 
tion tests. 

Varlet, Foundry Trade Journal, 
Nov. 23, 1922, in his experiment shows 
the necessity for making test pieces 
to correspond, so far as is practically 
possible, with the average thickness of 
the casting as is now specified in the 
British Engineering Standards asso- 
ciation specification A and C for gray 
iron castings. Specimens he had taken 
from a block of varying thicknesses 





Table 


Shear Relationship 
to Tensile 


SHEAR 0.22-INCH DIAMETER 


Ill 


Bar cast l-inch square and machined to 
0.5-inch diameter bar for tensile test. Ten- 
sile test bar later machined and used for 
shear tests. 


Tons tensile Ratio Tons Shear 
10.5 1.61 17.0 
13.5 1.47 20.0 
16.5 1.39 23.0 
19.4 1.34 26.0 
21.3 1.31 28.0 


SHEAR 0.5-INCH DIAMETER 


Bar cast l-inch square and machined to 
0.5-inch diameter for tensile test. Tensile 
bar used for shear tests. 


Tons tensile Ratio Tons Shear 
9.5 1.84 17 
12.5 1.60 20 
15.5 1.47 23 
18.5 1.40 26 
20.5 1.37 28 


These ratios are from the curves plotted 
from over 150 tests. 











Variations in the relation between gave tests that varied from 23.2 to 
Table II 
. . . 
Shear Relation to Tensile and Analysis 
0.5” 0.22” 
Shear Shear 
Stress. Stress. U.T-.S. 

Test Tons/ Tons/ Tons. 

No. sq. in, sq. in. sq. in. C.C. Si. Mn. 8. P. o.c, 
1. 16.85 8.17 9.82 0.59 1.56 0.68 0.110 0.64 2.85 
2. 22.6 17.6 14 0.56 1.84 0.71 0.103 0.63 2.90 
3. 16.25 15.7 10 0.56 1.60 0.65 0.114 0.48 2.90 
4. 23.0 20.0 13.85 cecorere ime tein - mm a ins 
5. 18.0 16.2 16.7 0.60 1.68 0.65 117 0.56 2.75 
6. 20.3 20.0 14.3 0.62 1.49 0.66 0.117 0.48 2.75 
7. : 27.7 1 22 0.66 1.24 0.73 0.117 0.54 2.25 
. - - 755 =< ji cscs ee . 

9. 23.6 21.6 16.1 eovece a inn , — 
10. 19.95 - 13.5 0.49 2.03 0.72 0.089 0.86 2.95 
11. 25.8 26 17.9 0.58 1.75 0.71 0.117 0.62 2.3 
12. 22.9 — 16.8 0.55 1.82 0.76 0.110 0.61 2.8 
13. 21.0 18.8 12.6 0.52 1.87 0.74 0.103 0.78 2.8 
14. 18.2 eons 11.4 0.53 2.06 0.74 0.110 0.9 3.1 
15. 26.6 25.2 80.6 =—=«_—s_cereee : smenee : ‘ : 
16. 23.1 22 15.9 0.57 1.91 1.24 0.103 0.76 2.55 
17 27.2 queseeet i —_ a _ . 

18. 21.6 20.9 15.5 0.58 1.14 0.72 0.124 0.6 2.65 

19. 23.6 eouecen 15.85 aun = 2 2 : - : ensneeee 

20. 24.2 24.9 18.7 0.63 1.73 1.26 0.131 0.54 2.35 

21. 21.6 22.1 14.7 0.56 1.48 0.65 0.120 0.59 8.05 

22. 22.6 19.8 13.3 0.62 1.4 0.75 0.113 0.70 2.95 

i nen 20.4 21.1 13.7 0.62 1.45 0.70 0.110 0.44 2.90 

24. 20.7 20.7 13.6 0.58 1.54 0.70 0.110 0.69 2.95 

25. 21.7 21.9 13.1 0.55 1.80 0.80 0.110 0.73 2.25 

26. 19.2 18.0 12.7 0.62 1.40 0.63 0.120 0.73 2.95 

27. 18.8 19.0 12.3 0.62 1.47 0.71 0.117 0.74 2.9 

28. 24.7 23.3 16.6 — — = saiaie : 

29. 18.8 19.1 12.05 0.58 1.63 0.76 0.117 0.58 2.8 

30. 20.4 19.6 14.9 0.53 1.98 0.74 0.110 0.61 2.90 

31. 19.0 20.0 13.28 0.62 1.52 0.76 0.117 0.55 3.00 

32. 19.8 19.7 13.4 0.62 1.52 0.70 0.110 0.52 2.85 

33. 20.3 19.3 13.9 0.60 1.49 0.76 0.117 0.63 2.80 

34. 20.0 18.9 13.4 0.63 1.49 0.71 0.113 0.64 2.80 

35. 18.6 19.1 18.8 0.58 1.63 0.72 0.116 0.76 2.85 

36. 21.8 21.4 15.3 0.53 1.96 0.80 0.093 0.73 2.9 
& 20.1 19.6 13.0 0.53 1.96 0.80 0.093 1.73 2.9 

20.1 from large section of casting 

20.6 from large section same casting 
23.1 from small section same casting 
21.9 from small section same casting 

88. 27.0 26.9 18.1 0.56 1.91 1.20 0.103 0.58 2.80 

39. 17.9 18.0 12.2 0.58 1.66 1.76 0.103 0.74 2.90 

40. 20.1 18.7 13.7 0.61 1.52 1.80 0.107 0.66 2.75 

41. 18.9 19.2 12.5 0.62 1.40 0.77 0.117 0.68 2.80 

42. 24.3 23.8 16.4 0.58 1.63 1.25 0.113 0.59 2.80 

43. 18.6 16.7 14.4 0.60 1.54 1.03 0.117 0.68 2.7 

44. 20.4 18.8 13.9 0.56 1.70 0.76 0.110 0.80 2.80 

45. 24.8 24.1 15.9 0.73 1.4 0.72 0.117 0.54 2.25 

46. 21.5 20.9 15.2 0.56 1.87 0.68 0.103 0.80 2.85 

47. 21.1 19.6 14.5 0.62 1.40 0.78 0.117 0.69 2.80 

48. 21.0 19.6 14.4 0.62 1.54 0.76 0.117 0.69 2.85 

49. 17.8 17.8 11.3 0.57 1.66 0.77 0.117 0.69 2.85 

50. 24.5 23.0 17.65 0.60 1.47 0.76 0.120 0.51 2.75 

_ ees 18.2 16.4 10.9 0.51 1.93 0.76 0.103 0.58 2.90 

62. 23.9 22.2 13.7 0.64 1.7 0.92 0.110 0.64 2.2 

53. 18.9 18.6 12.3 0.58 1.47 0.79 0.106 0.56 2.80 

Bar cast l-inch square and machines to 0.5-inch diameter for tensile test. Tensile 
test bar machined later and used for shear tests. 
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36.9 kilos in the same _ casting. 
According to Siegle, Foundry Trade 


Journal, Nov. 23, 1922, single shear 
gives best results. In gray irons, the 
large flakes of graphite constitute 


zones of weakness, the effect of which 
would become exaggerated on bars of 
small section, the effect would lead to 
a totally wrong idea of the transverse 
tensile test of this iron. Ober- 
hoffer and Ponsger, Stahl und Eisen, 
Aug. 3, 1922, give a striking example 
of the effect of graphite on bar size. 
They cut a slice 2.5 inches wide from 
a 2-foot square block, and cut bars 
10, 15, 20 millimeters from this 
homogeneous piece. The small bar 
gave no transverse value, the 10 milli- 
meter 25 kilograms, the 15 millimeter 
27 kilograms, the 20 millimeter gave 
32 kilograms per square kilometer. 
This has nothing to do with the cool- 
ing effect on bars cast of different 
but only refers to the effect 
of graphite on different size bars cut 
from the same material. 

Audo, Proceedings, I. B. F., 1926-27, 
cast bars in cylinders equal in thick- 
ness to casting. From these he cut 
Fremont, transverse and shear tests. 
He states that the formula is only 
applicable to stated mixtures. To test 
the variation that can be met in one 
casting, the writer cast the block as 
shown in Fig. 6. In a casting having 
the variations in section similar to 
this, it would be difficult for the engi- 
neer and foundryman to agree where 
to take the test pieces to obtain a 
representative sample, and when one 
considers the complicated castings that 
are made, the clauses that would be 


or 


5, 


- 


sizes, 


necessary in a shear test specifica- 
tion to make it workable and also 
understandable, would be tremendous. 


781 








Table I shows the tensile test re- 
sults of pieces taken from positions 
between 1 and 2, 3 and 4, 5 and 6, 
7 and 8, in Fig. 6. Without consid- 
ering the metallurgical points of the 
governing factors that the structure, 
size and distribution of the graphite 
flakes have on the strength of cast 
iron, it is an accepted fact that gen- 
erally cast iron which exhibits large 
coarse flakes is weaker than that with 
fine curly graphite flakes if other 
elements remain equal. 

Fig. 2 shows the apparatus used for 
the single shear test and as the sleeves 
were all ground to size and special 
self-aligning shackles used in an ordi- 
testing machine all bending 

and deviation from a_ true 
was avoided. 
tensile strengths of tests 
plotted against shear This 
curve is for a 0.5-inch diameter speci- 
men obtained from the broken portion 


nary 
strain 


shear shows 


Fig. 3 
over 50 


tests. 


of the 0.5-inch diameter® tensile test 
piece. Fig. 4 shows a curve plotted 
on similar lines for the 0.22-inch 


diameter specimen. These test speci- 
mens were obtained from the remain- 
ing portion of the 0.5-inch diameter 
tensile test piece. 

Table II shows the chemical analy- 
ses of the test pieces. There is not 
variation in the chemical 
compositions although there is a 
large variation in the _ physical 
sults. These are due to the 
of producing steel mixtures and cupola 
conditions. It is understood clearly 
that although cast irons may have 


a large 


re- 
method 


muse 
iS2 


Fig. 5-—Chart Show- 
ing the Relation of 
Tensile Strength to 


Shear Strength as 


Determined from 
0.505-Inch Diameter 
Test Bars 


similar chemical analyses the method 
and materials used in production con- 
trol its physical properties. 

It is the author’s opinion that by 
utilizing the test piece for the shear 
tests, any variables of structure, etc., 
eliminated. Table III 


are entirely 





shows the shear/tensile ratio for both 
the 0.5-inch diameter and 0.22-inch 
diameter tests. 

In considering these results it ap- 
pears that the shear/tensile ratio is 
inversely proportional, and when the 
ratio is stated by other investigators 
it would assist if the lowest and high- 
est tensile tests were stated, as these 
control the range of the ratios, also 
the ratios to be quoted as_ shear/ 
tensile so that various investigators 
results can be compared readily and 
made uniform. 

A relation of tensile to shear chart 
is shown in J. W. Bolton’s paper, 
Transactions, A. F. A., 1928, and is 
reproduced in Fig. 5. This shows a 


ratio of 1.19 to 1.73. Therefore, it 
appears that the question of shear 
test being equal to tensile test for 


cast iron, as suggested by the origina- 
tors of the shear test, is not correct, 
and it is definite that the shear 
tensile ratio is not constant for both 
low tensile and high tensile iron. 

We therefore see in the various un- 
etched microstructures of the different 


sections of the blocks in Fig. 6, a 
large variation in the graphite size 
and the weakness of these large 


graphite flakes on the metal is borne 
out by the variation in the shear and 
tensile test results taken at different 
points. 

A general conclusion may be drawn 


from these notes in regard to tensile 
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FIG. 6 


TEST SPECIMEN MADE WITH VARYING 


WALL THICKNESS. MICROGRAPHS 


SHOW STRUCTURE AT THE DIFFERENT SECTIONS 
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shear tests. The tensile test, 


and 
which is a test of the structure of the 
metal, has been considerably misrep- 


resented. There is no doubt that 
satisfactory and uniform results can 
be obtained when the tests are care- 
fully conducted. If the foundryman 
has a specification that includes trans- 
verse, tensile and deflection tests to 
meet this combination, he is forced 
to make the castings from a high 
class metal, and that is what is re- 
quired by engineers. 

The present shear test methods do 
not appear to give uniform results. 
Also the shear/tensile results of dif- 
ferent investigators vary considerably, 
which indicates the unreliability of 
this test. To suggest this as a stand- 
ard test for cast iron would result in 
utter confusion as figures put forward 
for the shear test to represent the 
tensile test cannot be agreed upon 
fully. The method of obtaining the 
test pieces gives a surface that would 
not be satisfactory for consulting en- 
gineers. Also in calculating the re- 
sults from a trepanned test piece 
0.005-inch out of round would not be 
advantageous to the metal, as the size 
would be taken at the largest diam- 
eter. 

Unless satisfactory testing appara- 
tus and test pieces machined true to 
size are used it appears that it is 
impossible to avoid a bending strain 
during testing, which would give false 


results. No regular relation has been 
found to exist between shear and 
transverse tests, but apparently the 


transverse test is universally accepted 
as one of the standard tests for cast 


iron. 

The tensile test in conjunction with 
the transverse, deflection and _ hard- 
ness tests appears to be the most 


satisfactory method of obtaining the 
quality and structure of cast iron 
for the manufacture of general 
A small test piece 0.22-inch 
diameter as suggested for the shear 
test is out of all proportion for rep- 
the quality of the metal, 
in castings similar to those shown 


used 
castings. 


resenting 
etc., 
in another portion of this article. 


Publishes Pamphlet 
Racine Steel Castings Co., 
Wis., has published a booklet on 
application production of 
electric castings. The _ booklet 
describes and illustrates the facilities 
for the manufacture as well as many 
types of the castings that the com- 
pany makes. It also cites several 
examples of places where castings 
have displaced other materials. The 
Racine company specializes in both 
plain and alloy steel castings. 


Racine, 
the 
and basic 
steel 
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NewCoreMaking Methods 
(Concluded from Page 776) 


reinforcing pipes was located on a 
pin provided for the purpose in the 


bottom of the corebox. Sand was 
shoveled and rammed around it by 
aman armed with a rammer. Satis- 


factory cores were made in this man- 
ner, but too many men and too many 
coreboxes were required and they oc- 
cupied too much precious space. 


Experiments in jolting the cores 
did not show favorable results. A 
sand throwing machine made _. by 


Beardsley & Piper, Chicago, was in- 
stalled to carry on the job. It an- 
swered the purpose in every respect 


with the single exception that the 
sand did not seem to grip the pipe 
properly. 

Then one day a mute, inglorious 


Milton unknown to fame stepped for- 
ward and said “Why not reverse the 
usual process? Instead of trying to 
ram the sand around the pipe why 
not adopt the machine shop trick of 
forcing the pipe through a slightly 
smaller opening in the completed 
core in the same manner that a shaft 
is forced into the hub of a wheel?” 

The idea was adopted, tried out ex- 
perimentally and has proved success- 
ful. Instead of a hard exterior and 
a soft center, the cores now are hard 
in the center and soft on the outside. 
The difference in density of course 
is only slight, but the pipe is gripped 
firmly and supports the core rigidly 
during the green and drying periods. 

Three pneumatic hoists were erected 
in a row over the conveyor which 
carries the coreboxes past the sand 
throwing machine. The rammed 
is held momentarily under the 
of the group while the 
pushes two tapered plugs the 
sand directly above the centers of 
the barrels. The second machine 
forces two tubes into the sand and 
removes two cylindrical cores 
slightly smaller in diameter than the 
pipe The third man inserts 
the armors in these openings and the 
third them all the 
way Incidentally 
these pipes constitute the rein- 
forcement in the core. 

After the 
the corebox is 
is placed on top 
to prevent distortion. These caps fit 
and rest on top of the 
They are shown quite clear- 
and 10. 


core 
first 


into 


sand 
arbors. 

machine forces 
down into place. 
only 


rolled 
removed, a 
of the 


and 
cap 


core is over 
double 
two barrels 
snugly pipe 
arbors. 
ly in Figs. 2 

Fig. 2 shows another 
which shows how nicely 
must be adjusted and synchronized in 


feature 
factor 


also 
every 


the production of large numbers of 
cores for intricate castings. 
At first the entire surface of the 


plunger 


core was blackwashed, but the cast- 
ings showed evidence that the metal 
was not lying quietly on the cope 
side. Experiment with blacked and 
unblacked cores showed that the 
slight coating of blacking was respon- 
sible for the trouble. Experiment 
also showed that a totally unblacked 
core produced a rough surface on 
the drag side of the casting on the 
inside, but curiously enough, the up- 
per side was smooth. The casting 
is poured through a gate on the bot- 
tom and apparently the hot metal 
that produced the rough surface on 
the bottom was sufficiently cooled by 
the time it reached the top to exert 
no burning effect on the sand in that 
part of the core. 

Obviously the remedy was to devise 
a method of blacking the core all 
over with the exception of the upper 
surface on the crankcase part. The 
cores are blacked by immersion on 
the device shown in Fig. 2. Before 
the core arrives at this station an 
operator brushes a light coating of 
dry tale on the surface which is to 


remain  unblacked. The operator 
shown to the right in Fig. 2 places 
the core on a bracket attached to 


the lower end of an air hoist piston 
rod. The core is submerged in the 
blacking bath, then lifted and swung 
horizontally through an are of 180 
degrees to where a second attendant 
is waiting to carry it to the 
rack suspended from an endless con- 


core 


veyor that carries it through the 
oven. The tale acts as an insulator 
and prevents the blacking from ad- 
hering to the sand over the tale 
covered area. 

Humane conditions in the cleaning 
room, the most objectionable depart- 
ment in any foundry, have been im- 


considerable extent in 
recent years. Originally the cylinder 
blocks were taken to a located 
above the batteries of 
rels on the ground floor. cores 
and arbors were knocked of the 
red hot castings and the atmosphere 
was anything but desirable. The cyl- 
inder blocks still preliminary 
cleaning in the same place, but they 


proved to a 


floor 
tumbling 
The 


out 


bar- 


receive 


are taken from the shakeout on the 
ground floor on conveyor hooks and 
carried for a journey over the roof 


where they are reduced to a comfort 


able temperature before the cleaners 
start to work on them. 
Davies & Thomas Co., Catasauqua, 


Pa., have purchased the right to man 
ufacture a patented iron by a method 
known as the perlit process. William 
Sargent, Newark, N. J., with certain 
German firms, is licensor of this 
method of manufacture. 








‘Reduces (osts 
of Grinding Steel Castings 


By F. A. LORENZ JR. 


RINDING methods in all found- 
ft. ries constantly are undergoing 

changes as the builders of 
grinding equipment are redesigning 
their machines to provide more power, 
rigidity, bearing and other character- 
istics which have helped to lower the 
cost of grinding. In a large measure 
reductions also have been effected 
through the progress made by manu- 
facturers of both vitrified and vege- 
table bonded grinding wheels. It has 
been a combination of the foundries 
demanding more efficient operation and 
lower grinding costs, particularly for 
alloy steel castings, which has _ re- 
sulted in better design of machines, 
greater production and improved types 
of grinding wheels. 


Attacks Problem 


in a number of steel foundries, the 
subject of grinding has been given 
attention from a really scientific en- 
gineering viewpoint. Engineers and 
foundrymen were quick to. realize 
rough steel casting grinding was just 
as much of a machine operation in 
the foundry as any other machine op- 
eration. Careful study has shown the 
results to be obtained were largely 
dependent upon the service to the 
machine as well as the combined op- 
erating characteristics of the machine 
and the grinding wheel. In other 
words, to procure efficient operation 
it was keep grinding 
in contact with the work the 
time during work- 
Therefore, the study of 
the machine and to the 
became an important phase 
of the grinding problem. It was 
found that good floors for the op- 
erator, correctly designed trays, racks, 
for bringing the work 
the machines, 


necessary to 
wheels 
greatest 
ing hours. 
service to 


possible 


operator 


buggies, etc., 
to and taking from 
were necessary. 
Without changing the characteris- 
tics of the machines or the grinding 
wheel, it has been found that by just 
giving the grinder efficient service and 
bringing the work to him in a prop- 
erly designed container, giving him 


784 


continuous work and service enabling 
him to dispose of the ground castings, 
the efficiency of the unit has been in- 
creased as much as 30 per cent. Of 








Explains Saving 
foundries have 


M ANY §s steel 
studied the subject of 


grinding from a really scientific 
and engineering viewpoint, real- 
izing that rough casting grind- 
ing is just as much a machine 
operation as any other machine 
One foundry made 
an extensive investigation of its 
finding its 11 


operation. 


equipment and, 


swing-frame grinders to be of 
obsolete type, replaced them 
with two modern high-speed 
grinding machines. The net re- 
sult was a 66 2/3 per cent re- 
duction in grinding costs with 
one man producing the work 
formerly done by five or siz 
operators. How this economy 


was effected is told in the accom- 
panying article abstracted from 
a paper presented before the Chi- 
cago convention of the American 
The 
author is assistant vice president 
in charge of operations, Ameri- 
can Steel Foundries, Chicago. 


Foundrymen’s association. 




















course, it must be realized that this 
can be possible only in cases where 
it is practically up to the operator 
to provide his own source of supply 
for grinding castings and disposing of 
them. 

In approaching the subject of grind- 
ing castings, too often the only factor 
in the situation given consideration 
has been the grinding wheel itself, 
when the subject of a comparative 
service test of various makes and 
grades of grinding wheels is under 
discussion. The grain and grade of 
the wheel often is varied up and down. 


Grinding wheel manufacturers’ ex- 
perts have been in on the job and they 
have tried this grain and that grade 
of wheel. They may have suggested 
a change of equipment to the found- 
ryman, but too often a deaf ear is 
turned to these sugestions and the 
foundries insist on going along with 
antiquated machinery, inadequate peri- 
pheral speeds and wheel changes or 
speed changes to provide the most 
efficient cutting speeds. By rearrange- 
ment of their department, giving 
service to modern up-to-date grinding 
wheel equipment reductions in costs 
can be made which are truly remark- 
able and will more than substantiate 
the cost of the changes. 


Questions Layout 


The problem should be approached 
in its entirety. First, the question 
of layout should be considered. 

Is the movement of the work to and 
from the machines as direct as pos- 
sible? 

Are the types of containers or the 
layout of the work for the grinders 
efficient ? 

Is the grinding unit flexible enough 
to take care of the class of work to 
be handled? 

Is the operator able to do continu- 
ous grinding or is he constantly in- 


terrupted ? 

Are the grinding machines them- 
selves efficient? 

Are they under-powered ? 

Is there proper lighting, heating 


and ventilation in the cleaning room? 

All of these subjects have their in- 
fluence on the problem. After all of 
these factors have been considered and 
a layout determined, which will give 
the best service possible to the oper- 
ator of the grinding machines, then 
the question of the proper type, grain 
and grade of wheel may properly be 
considered. When all of these factors 
are taken in combination and the 
grinding department properly laid out, 
or in most cases with the present 
grinding equipment in the foundries 
completely revamped, the results which 
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will be obtained truly are astounding. 
In a cleaning department where 
large castings are chipped and ground, 
the grinding equipment formerly con- 
sisted of 11 swing frame grinders 
belt-driven from a lineshaft. These 
grinders were the type which were 
hung from a side-wall bracket, hinged 
at the top and in the center, which 
gave them a limited radius of opera- 
tion of approximately 2 feet front 
and back, and 3 feet to either side, 
and such upward and downward mo- 
tions as the operator was able to con- 
trol by his own strength. This type 
of swing frame grinder was in vogue 
in foundries 20 years ago, and is 
continued in many foundries today. 


Test Grinding Wheels 


In previous tests it had been the 
custom to take different makes and 
grades of grinding wheels and com- 
pare them one against the other, for 
pounds of metal removed per contact 
hour, running them at speeds which 
the wheel manufacturers and _ the 
foundrymen knew were inefficient, but 
due to physical limitations of the ma- 
chines, wheel changes were not made 
at the point to insure efficient grind- 
ing. No thought was given to the 
machine, no thought was given to the 
time consumed bringing the work to 
the grinders and then removing it, 
or the delays occasioned to adjacent 
grinder operators when work was be- 
ing placed by overhead crane. The 
efficiency of the machine, power losses 
and high maintenance expense due to 
poor design were lost sight of in the 
test. The limited radius of action 
caused many unnecessary movements 
of work and constant delays to the op- 
erators, so the actual contact time of 
the grinding wheels with the work on 
an average day showed an efficiency 
of less than 50 per cent, and in many 
cases, due to the character of the 
work, as low as 30 per cent. 

The problem of grinding in the par- 
ticular department was then con- 
sidered in its entirety and it was de- 
cided the 11 swing frame grinders 
could be: dispensed with and replaced 
with two up-to-date, high-speed grind- 
ing machines, which could be hung on 
a side wall crane, manipulated from 
the floor and traversing a space 40 by 
20 feet. The whole machine was hung 
so that it had a radius of operation 
of 360 degrees and an up and down 
movement of 8 feet. The floor space 
was all clear. The results of installing 
the new machine and the handling 
equipment exceeded the expectations, 
as one operator is now doing the work 
with ease which was formerly done 
with five and sometimes six opera- 
tors and machines. His work is laid 
out in such a manner that the only 
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time lost is the time consumed in 
raising and lowering the grinding ma- 
chine by a hand-operated chain block 
or moving from one piece of work to 
the other by means of the electrically- 
operated side wall crane. 

Work is brought to the grinding 
wheel and laid out in such a manner 
that it is most convenient for the op- 
erator to grind, with the net result 
that the grinding cost, taking into 
consideration cost of wheels, overhead, 
supervision, power repairs, service, 
etc., has been reduced to one-third of 
the former cost. To show the com- 


wheels will surely result in one thing 
—a reduction in cost of cleaning cast- 
ings when intelligently applied to a 
particular problem. 

In the foregoing tabulation are in- 
dicated the best results obtained on 
the old grinding practice, and com- 
posite figure of the results obtained 
from trials of five makes of grinding 
machines which were substituted for 
the old machines. It is important to 
know the practice was changed from 
grinding with vitrified wheels, having 
a maximum speed of 6000 surface 
feet per minute, to vegetable bonded 
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Chart Showing Peripheral Speed of Grinding Wheel When Worn from 24 to 
14% Inches Diameter on Swing-Frame Grinding Machine; Diameter 
of Wheel at Change Point and Size of Pulley Used on Motor 
Shaft When Using Rubber Wheels 


parative cost of grinding by the old 
and new methods, the following spe- 


cific details are given: 
Best Performance— 


Old New 
practice practice 
Average pounds of steel re- 
MOVER POF OUP ....cccccerecccccccosces 8.8 40.4 
Abrasive cost per pound of 
oS OS eee $0.063 $0.059 
Labor and overhead per pound 
Of steel] TEMOVE ........cccc-ccecccseees $0.106 $0.022 
Total cost per pound of steel 
removed sabesesiiamaiialataiaeibdiassaiaiie $0.169 $0.081° 


*This is now reduced in actual average prac- 
tice to $0.070. 

Here is a case where the foundry 
has gone to considerable expense pro- 
viding new machines, costlier wheels 
and an extensive crane layout, yet the 
net results have been to reduce their 
grinding cost 66 2/3 per cent. 

The improvement which has been 
made in grinding machinery designed 
for foundries as well as the remark- 
able strides made in the development 
of grinding wheels for use on various 
types and analysis of castings, offers 
one of the biggest fields for investi- 
gation by the foundrymen and others, 
as the application of the improved 
methods, machinery and_ grinding 


wheels having a maximum speed of 
9000 surface feet per minute. Wheel 
changes were made at the points in- 
dicated in accompanying illustration. 

In considering the above table, no 
allowances have been made for the 
loss of time occasioned by the former 
practice where five grinders were 
working close together and were often 
delayed by placing and removing cast- 
ings. It will be seen from the figures 
the average pounds of metal removed 
per hour are approximately in the 
ratio of 5 to 1. In other words, one 
operator now replaces five operators, 
so that the delays due to placing and 
removing of work have been reduced 
to practically a minimum. Under the 
new method actual total cost of 
pounds of metal removed is approxi- 
mately one-half the best practice 
formerly obtained. Comparing the 
average cost as shown on the cost 
sheets, the present grinding costs in 
the department where tests were made 
is approximately one-third the former 


cost of the grinding operation. 
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——<€_ STEEL )>—— 
Limits Carbon Content 
QUESTION 
Up to what percentage of carbon 
may the same steel containing 0.65 
to 0.85 per cent manganese, with 
one single heat treatment, attain 
an elongation not less than 24 per 
cent in 2 inches, and a _ reduction 
in area not less than 35 per cent? 
How should the heat treatment he 
performed? 
ANSWER 
To ensure production of a_ steel 
which will give an elongation of 24 
per cent in 2 inches and reduction in 
area of 35 per cent, the maximum 
carbon content should not exceed 0.30 
per cent. Properties mentioned often 
may be secured with carbon up to 
0.35 per cent, but with that proportion 
of carbon, a number of the heats 
might not reach the desired figures. 
These remarks apply to tests made on 





specimens cut from test coupons. If 
a single heat treatment is to be used, 
it should be an annealing at approxi- 
mately 1650 degrees Fahr. followed 
by a slow cooling. 


—€CQ aZAa)— 


Boron in Steel 
QUESTION 
Have you any information on the 
quantitative estimation of boron in 
steel? If not, can you tell me 
where I can find a method of 
analysis? 
ANSWER 
The determination of boron in iron 
and steel requires considerable time 
and careful manipulation to obtain 
accurate results. Essentially the 
method consists in dissolving the steel 
and precipitating the iron with cal- 
cium carbonate. After boiling in a 
condenser-equipped flask to remove 
the CO,, the precipitate is washed on 
a Buchner filter. The filtrate con- 
tains the boron. The boron is titrated 
with one-tenth normal NaOH or KOH 
to a pink color. Then 1 gram of 
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HIS department covers all problems 
relating to metallurgical, melting and 
molding practice encountered in making 
steel, malleable-iron and gray-iron cast- 
ings. Questions submitted by bonafide 
subscribers to this department will be 
answered by members of the editorial 
staff of The Foundry, supplemented 
where occasion requires by the advisory 
staff whose personnel is as follows: 
John H. Hall—Cast Steel 
H. A. Schwartz—Malleable Cast Iron 
J. W. Bolton—Gray Cast Iron 
All questions should be addressed to 
The Editor, The Foundry, Penton Build- 
ing, Cleveland. 























mannite is added and titrated again 
If the ad- 
dition of more mannite destroys the 
pink color the reaction is incomplete. 
Enough alkali must be added to pro- 
duce the pink, mannite added, etc. 

Owing to the length of the method, 
we merely have given a bare outline 
and we suggest that you consult, 
“Chemical Analysis of Special Steels, 
Steelmaking Alloys and Graphites,” 
by Johnson, pages 253-56, for the 
exact procedure. 


to a second pink color. 
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Plaster Breaks on Machine 

QUESTION 

We have been using metal pat- 

terns mounted on plaster of paris 
matchplates quite satisfactorily with 
squeezing machines. tecently we 
tried the same pattern equipment 
on jolt machines but we find that 
the plaster disintegrates rapidly. We 
have heard that in some American 
foundries a mixture of sand, lith- 
arge and oil is substituted for plas- 
ter. We shall appreciate any in- 
formation you can give us on this 
or any other material that will make 
a satisfactory backing for patterns 
on a jolt machine. 

ANSWER 
The sand, litharge and oil mixture 

to which you refer is not quite as 

substantial as plaster and would be 


of no use on a jolt machine. It is 
used quite extensively for making fol- 
low boards for light castings such as 
plumbers supplies, malleable fittings 
and small stove parts. These cast- 
ings are made to a great extent on 
hand squeeze machines and also in 
plain snap flasks rammed by hand on 
the bench. For this purpose the sand 
match gives satisfactory service. 

The usual method of mounting pat- 
terns to be used in connection with 
a jolt machine is to make matchplate 
and pattern from metal. The detail 
of construction will vary depending on 
the shape of the pattern, the position 
of the parting line and whether the 
pattern is to be lifted out of the mold 
or stripped through a plate. 
instances the pattern and the plate are 
cast integral. In others the pat- 
tern is cast separately and afterward 
attached to the plate either by suit- 
able bolts or by welding or brazing. 

In the advertising pages of THE 
FOUNDRY you will find the address of 
prominent foundry supply houses who 
are prepared to furnish a proprietary 
material that is claimed to be su- 
perior to either oil sand or plaster of 


In some 


paris for making pattern mounts, 
matchplates and follow boards. We 
do not know if they guarantee it 
against disintegration on a jolt ma 


chine. 


—€Q i~ ~ >— 


S 2 ~ . rim 
Seacoal Is English Term 
QUESTION 
In a recent issue of THE FOUNDRY 
we saw reference to a _ material 
known as_ seacoal which, it was 
claimed produced a smooth skin on 
gray iron castings. We shall ap- 
preciate futher particulars on this 
material. 
ANSWER 
The material referred to in THE 
FOUNDRY as seacoal is known under 
several other names locally, but the 
term seacoal is the one most com- 
monly used among English speaking 





THE FouNpDRY—September 15. 1929 








f 


“— —- co 


Ss — 


— | 








foundrymen, both in this country and 
in the British isles. Other names 
under which it is known include, 
ground coal, coal dust, bolted coal, 
mineral facing. Originally the name 
was applied to a peculiarly rich gas 
coal derived from subterranean coal 
measures in Wales. Old time founders 
pulverized this coal and added a small 
quantity to the sand which came into 
immediate contact with the iron in the 
mold with a resulting improvement in 
the appearance of the skin of the 
casting. It is still used in British 
foundries. Many foreign founders also 
insist on using coal from the same 
district in preference to that found 
locally or from the coal beds nearer 
geographically than those in Wales. 
The first pulverized coal used in Amer- 
ican foundries came from Wales and 
naturally the name seacoal came with 
it. Later the coal from various Amer- 
ican seams was found to be quite 
equal to the imported variety. It 
was utilized among other things for 
making facing material for the found- 
ry, but no effort was made to change 
the name. 

The coal is ground or pulverized to 
several degrees of fineness depending 
on the class of castings and the char- 
sand in which it is to 
be mixed. No authoritative opinion 
ever has been laid down to explain 
why the presence of finely pulverized 
coal in the facing creates a smooth 
skin on a gray iron casting. Some 
foundrymen claim that the heat of 
the molten iron deposits a slight coat- 
ing of carbon on the sand, thus render- 
ing the skin more refractory. Others 
hold to the view that the gas evolved 
from the coal forms a slight cushion 
hetween the and the sand and 
thus prevents the sand from fusing. 


—€qQ 2A )— 
Gives Chill Coatings 


(QUESTION 
We use thousands of hand wheels 
similar to that shown on the ac- 
companying _ illustration. In the 
past we have drilled and broached 
the square hole in the center, but 
now we are contemplating the use 
of the square chill shown on the 
drawing. What is the best mate- 
rial to coat these chills, to insure 
smooth holes in the castings and 
long life for the chills? 
\NSWER 
Steel chills 
ilica flour or 


acter of the 


metal 


may be coated with 
foundry blacking mixed 
with molasses water or any other 
binding agent to the consistency of 
cream. The chill is dipped in the 
material and thoroughly dried in the 
ven before it is placed in the mold. 
Cores of this kind find application 
instances, but we doubt if 
show any economic advantage 


n many 
they 
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They require 
too much machine work in their prep- 


in the present instance. 


aration. Their life under the best 
of conditions is comparatively short. 
If you make them from high carbon 
tool steel, they will check and crack 
in a short time. If you make them 
from a medium or soft steel, you 
will be faced with a constant mush- 
rooming of the end in forcing them 
out of the castings. The small taper 
print will never do. Whether you 
intend to remove the chill with a tap 
of a hammer or under a geared de- 


vice that will exert a steady pres- 
sure, the long narrow print will 
buckle and swell. By casting the 


rivet head print on 
with the tip of 


wheel with the 
the drag side and 
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METAL CORE PRESENTS HAZARDS 


the core just touching the cope face 
of the hub, you increase the chance 
of removing the chill from the cast- 
ing successfully. 

With a taper like that 
the drawing, the patterns’ should 
leave their own green sand cores. 
If the sand is fine and refractory 
these holes should require no farther 
finishing. Dry sand cores made from 
a fine refractory sand and given a 
light coating of blackwash could be 
made to leave a_ perfectly straight, 
smooth hole through the wheels. That 
is if a straight hole is any advantage 
the valve stem. 


Chill cores or metal inserts of any 


shown on 


in fitting over 








kind constitute an additional hazard 

in that they are apt to condense 

moisture, which turns to steam and 

makes blowholes in the vicinity. 
——< MALLEABLE » 





Heats Over-oxidize 


QUESTION 


Is there any remedy for a _ heat 
that becomes over-oxidized in the 
air furnace? 

ANSWER 


It sometimes happens due to a poor 
lot of fuel, to neglect or to bad judg- 
ment on the part of the furnace man 
that a heat is delayed and an undue 
amount of manganese and 
carbon are eliminated. This may be 
detected by the sudden stickiness and 
sluggishness shown by the metal as 


silicon, 


it is being poured from the test ladle. 
It also is indicated by the appearance 
of pin holes at different places on the 
periphery of the thin rim of the test 
sprue. 

While castings from such a heat 
when annealed would have a picture 
frame or an all-steely fracture de- 
pending on how badly the metal is 
oxidized, the heat may be brought back 
to normal composition by the addi- 
tion of enough ferrosilicon and ferro- 
manganese to produce a quiet metal 
and remove the blow holes from the 
metal. Then add 10 to 20 per cent 
pig iron and when this is melted and 
the sprues show a mottled fracture, 
make a preliminary analysis. Finish 
as usual. Badly oxidized heats even 
if restored to normal composition 
frequently give trouble from misruns, 
shrinks and cracks . 


——€GRAY IRON ))>—— 
Melt All Scrap Charges 


QUESTION 
What is the proper tuyere area 
for a 32-inch cupola melting from 
15 to 20 tons a day from all scrap 
charges? How should the coke and 
iron be proportioned in the charge? 
What amount will the cupola melt 








per hour? How far should the 
slag hole be located below’ the 
tuyeres? 
ANSWER 


If you are thinking of purchasing 
a cupola, you safely may leave all 
the details to the judgment of the 
cupola manufacturer. Construction of 
cupolas by the leading makers in 
recent years has been standardized 
to the extent that now a customer 
only need specify his melting 
per hour. Special features are 
vided to meet unusual conditions. 
example the tuyeres on cupolas 
signed to run long heats are located 
higher than those on cupolas where 
the heats do not extend over an hour 
or two. In many cases minor adjust- 
ments and deviations from standard 
practice must be made to meet local 
conditions. Variation in the character 
of the castings, the 
to be collected between taps, the tem- 


needs 
pro- 
For 


de- 


amount of iron 


perature at which the iron must be 
poured, the quality of the fuel and 
the tendency of the charge to form 


slag, are factors which must be taken 


into consideration. Design of a cu- 
pola sometimes is blamed when faulty 
manipulation really is responsible for 
unsatisfactory melting conditions. 
However, taking your questions in 


the order they are presented and as- 


suming that you are familiar in a 
general way with all the foregoing 
features the following figures cover 


the inquiries. The proper tuyere area 
of a 32-inch cupola is about 268 inches 
which is one-third of the total hori- 
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zontal area, 804 inches, of the cu- 
pola. The circumferential line inside 
the lining is 113 inches, therefore a 
continuous tuyere 2% inches high 
will present the necessary area. If 
tuyeres of another shape are pre- 
ferred they may be used. On short 
heats the cupola would operate sat- 
isfactorily with tuyeres 12 to 20 
inches above the bottom. On _ the 
long heats you propose you had bet- 
ter set them at least 30 inches above 
the bottom. 

Iron and coke may be charged in 


the proportion of 1000 pounds of 
iron to 125 pounds of coke. The slag 
hole must be located much lower 


than in ordinary practice, say 12 or 
15 inches below the tuyeres and lime- 
stone or some other fluxing material 


must be added freely to keep the 
cupola clean. The cupola will melt 


approximately 4 tons per hour. 


— Cae A)— 


Has High Silicon 


QUESTION 
A customer of ours is experiment- 
ing with a small motor for radio 
purposes and we are making cast- 
ings for a couple of sample motors. 
We believe that some gray iron 
gives better results than another, 
and we would like to have informa- 
tion on this point. Our regular run 
is a machinable gray iron casting 
made from agricultural cast scrap 
and some pig iron containing 2.60 
per cent silicon; 0.016 per cent sul- 
phur: 0.147 per cent phosphorus and 
0.65 per cent manganese. 
ANSWER 
Electrical castings of the type men- 
tioned should have high magnetic 
permeability, particularly in the pole 
pieces. To obtain this feature in cast 
iron, the graphite should be in the 
form of temper carbon, with as little 
combined carbon as possible existing. 
Free cementite must be absent. These 
generally do not happen in a gray 
cast iron unless it is annealed. Ac- 
cording to Partridge, Journal of the 


Iron and Steel institute (London), 
1928, 1 to 3 per cent aluminum is 
claimed to increase magnetic perme- 
ability. 

Therefore, to make the motor 
frames having the requisite proper- 


ties you may try using a mixture con- 
taining a high silicon so that an an- 
alysis may be obtained as follows: 
Silicon, 2.50 to 3.0 per cent; sulphur, 
as possible; phosphorus, 0.20 
per cent, and manganese, 0.50 
You may try an- 
which may be 
mentioned. 
9 OC 


as low 
to 0.35 
to 0.60 per cent. 
nealing the castings 
somewhat lower than that 
Do not let the silicon get below 2.25 
per cent or you may run into chill 
spots which will not anneal readily. 
Anneal at 1600 to 1650 degrees Fahr. 
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for one hour. Cool to a black 
heat in the furnace and then cool 
in air. A third method is to try the 


addition of 1 to 3 per cent aluminum. 
—Ca eA>— 
Pulley Has Hard Edge 


QUESTION 
We are making some pulleys 10 to 

30 inches in diameter, 4 to 12-inch 

face, with a metal thickness of \4- 

inch in the face. Some of them 

machine all right, others machine 
soft except about %-inch of the 
rim at the cope side, and others 
have hard spots in the face and 
hard rims. We use 500 pounds of 
pig iron with the following analysis: 

Silicon, 2.50 to 2.65 per cent; sul- 

phur, 0.03 to 0.04 per cent; phos- 

phorus, 0.140 to 0.174 per cent, and 
manganese, 0.69 to 0.96 per cent; 

200 pounds of steel scrap, and 500 

pounds No. 1 machine and return 

scrap. 
ANSWER 

According to our calculations, the 
silicon in the mixture you now are 
using runs about 2.00 per cent and 
the manganese about 0.50 per cent. 
With the thin face on the pulleys you 
are making, we believe that the silicon 
is a little too low. We believe that it 
should be about 2.25 per cent. It ap- 
pears from your description that now 
you are running along the edge, and 
a slight variation in silicon content 
will give you hard iron in the rim or 
face of the pulley. By increasing the 
pig iron charges to 800 pounds with 
200 pounds of scrap you may get the 
silicon high enough. Possibly you may 
have to get pig iron containing 2.75 
to 3.00 per cent silicon. 

Another cause of the hard face may 
be due to using too much water on 
the swab just before the pattern is 
drawn. It is due to carelessness and 
must be guarded against. This seems 
to be the cause of your difficulty since 
the hard spots, according to your state- 


ments, appear mostly on the cope 
side and then only about one-half 
inch wide. 


—Ca &£A4)>— 


Uses Charcoal Iron 
QUESTION 
We have received an order which 
specifies some chilled castings made 
from charcoal iron. As we have 
not had any experience with this 
work, we would like some informa- 
tion. We understand that we should 
secure some charcoal pig iron and 
use charcoal instead of coke in the 
cupola. However, we are not suffi- 
ciently clear on the exact procedure. 
ANSWER 
Charcoal iron contains low silicon 
and low sulphur, and is melted in the 
cupola with coke just like any other 
pig iron. You will have to obtain 





pig iron with the proper analysis to 


get the correct chill in the castings 
to be made. If the castings are large, 
the silicon will have to be lower than 
in the case of smaller ones. The tem- 
perature at which the iron is poured 
also will affect the chill depth. The 
hotter the iron, the greater the chill 
depth, other conditions being equal. 
Be sure that the iron chills are clean 
and dry, otherwise the molten iron 
will not lay quietly against them. It 
is a good plan to warm the chills and 
give them a light coat of oil on the 
face. Put the chills in the mold warm, 
and pour as soon as possible. Chills 
standing in molds for long periods 
collect condensed moisture from the 
sand, and blown castings will result. 


—€a e2Aao— 
Sulphur Not to Blame 


QUESTION 
What is the effect of high sulphur 
on stoveplate castings? What effect 
if any will it have on castings that 
are to be enameled? 
ANSWER 

In past years, sulphur has been 
blamed for a great many conditions 
that were caused by other things. It 
has been shown that sulphur is not 
as bad as it had been painted—and 
we have noted in a good many articles 
that sulphur up to 0.25 per cent does 
not have any deleterious effect in cer- 
tain types of castings. However, we 
would not suggest that this will be 
satisfactory in every case. Stoveplate, 
owing to the heat conditions it has 
to withstand, should not be too high 
in sulphur, but we believe that if it 
is kept under 0.10 per cent, no ill 
effects will be noticed. 

However, if other conditions are 
present—such as oxidized iron, then 
watch out. Sulphur probably will be 
blamed, but it is not its fault. We 
have made a good many steam and 
water radiator sections which are 
thin-walled and come under the stove- 
plate classification, with sulphur as 
high as 0.12 per cent without having 


any trouble. This for days at a time. 


As far as sulphur and enameling 
are concerned, we think that the 
trouble is due to not cleaning the 


castings properly. The castings must 
be absolutely clean, otherwise bubbles 
and blisters will occur. Sandblasting 
seems to be the prevalent method. If 
facings of graphite or seacoal are 
used, they must be removed entirely 
from the surface as these materials 
are a prevalent source of blisters. 
Also we suggest that you write to 
the superintendent of documents, 
government printing office, Washing- 
ton, for the price of the department 
of commerce pamphlet No. 246 on 
enameling. 
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Skin Dries Molds 


We have a number of bronze tab- 
ets to make 25 by 25 inches. As we 
ave no facilities for baking the molds 
ve are obliged to resort to skin-drying 
ind we will appreciate your sugges- 
‘ions in regard to a good facing for 
this job. Would you recommend plum- 
go in the molasses water for spray- 
The plates are ¥s-inch thick, so 
t will be necessary to pour the metal 
juite hot to fill the sharp designs in 
the ornamental edge. 

Some years ago Jacob G. Kasjens, 
Peoria, Ill., prepared a paper to be 
presented before the American Found- 
ymen’s association. The subject of 
this paper was “Casting Bronze Tab- 
ets.” We are taking the liberty of 
juoting from this paper, his descrip- 
tion of how he prepared his facing 
and; as it will answer this ques- 
tion, and in a manner that cannot be 
mproved upon. 

“Any good sand that is suitable for 
‘ther fine brasswork can be used for 
naking tablets. Jt should be prepared 
the day before it is used. First, put 

through a No. 10 sieve, adding 
ibout one part of any good core com- 
ound, to 40 parts of sand. Sieve 
igain through the same mesh so as 
to mix thoroughly the compound with 
the sand, then dampen to the required 
noisture and sieve through a No. 4 
sieve. The sand and compound by 
time should be well mixed, and 
he heap should be covered over at 
ight with well dampened = gunny 
sacks. This will give a strong, mel- 
mixture which will not require 
rads to hold the particles of sand 
tween the letters.” 

In preparing water Mr. 
Kasjens recommended 1 part molasses 
‘o 15 parts of water, which he heated 
intili thoroughly mixed; this he used 
‘to spray the mold face before it was 
kin-dried of course. We do not rec- 
mmend the mixing of plumbago with 
he molasses water for spraying. It 
‘an do no good, and it is likely to 
ur the fine impressions. In spray- 
ng be careful not to hold the sprayer 
oo near the work as that will ob- 
iterate the impression. Avoid spray- 
ng to the point of melting down the 


ng? 


his 


ow 


molasses 
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little hills of sand. After spraying 
it is advisable to flour the mold, 
blowing off two or three times, guard- 
ing against building up the flour in 
the impressions. After this has been 
done, let the mold harden for a time, 
then skin-dry with the torch, until 
it is toasted a nice uniform brown. 

Two happenings to guard 
are ramming away and 
down. Ramming away is a 
the layer of facing next the pattern 
during the ramming of the backing 
sand. This is discovered after draw- 
ing the pattern, and the mold has to 
be shaken out, as it is no good. It 
can be prevented by wedging the 
sand against the flask sides so that 
it cannot slip. This means ramming 
around the pattern before going over 
the face. Some ram the sides first 
and bank it against the flask, clean 
off the pattern face, dust with lycopo- 
dium, then screen on the facing 
through a fine sieve, holding the same 
at a considerable height. Crushing 
down is a bending of the cope after 
the mold is and usually is 
done in weighting. 


against 
crushing 
slip of 


closed 


—CS. £4)— 


Molding Methods Vary 


We would like to get a method for 


casting crown brasses so they will 
come clean. We have been casting 
them on end. Some foundries we 


understand are casting them in forms. 
tell us what ? 
There are several ways of molding 
crown brasses. mold them on 
end, some mold them horizontally with 
the curved back in the using 
flasks with the end joints shaped to 
the curvature of the 
brass to avoid banking up of sand. 
We also understand that others prefer 
to cast them in iron molds pouring 
them on end, but we have no particu- 
lars regarding this method. Obviously 
those who are using such a method 
are not going to tell just how it is 
done, but it seems to be a free and 
open proposition to anyone who has 
the time and money to experiment. It 
is an interesting thing and we will 
confess we would like to see how it is 


Can you these are 
Some 
cope, 


correspond to 


done, also to inspect the castings. We 
suggest that the present method of 
pouring them on end in sand molds be 
adhered to. Possibly if the castings 
fail to come clean, the molding sand is 
at fault. Chances are that it is 
too fine in grade and that it cuts and 
scabs. A sand too fine will do that no 
matter how the mold is gated, whether 
at top or bottom. Use no sand under a 
No. 2 Albany grade for such castings, 
and it must be worked on the dry side 
for end pouring. 


—@Ea— 
Must Not Bend 
We have an inquiry for some alu- 
minum channel sections 10 feet long. 


These castings are to be machined all 
over and must not bend or warp after 
Will you kindly give us a 
mixture for 

We know of no aluminum alloy 
that we could guarantee against warp- 
age after such a casting as mentioned 
in the query had been machined. The 
manner of gating, temperature at 
which poured and manner of cooling 
all influence this warping. However, 


machining. 


suitable these castings? 


we want to ask; what is the matter 
with straightening the casting, if it 
shows a warp after machining, or 
during the progress of the machine 
work? The thing to do as we see it 
is to use a ductile alloy, instead of 
a brittle one like cast iron; one that 
will bend back to shape, without 
breaking. We will mention two al- 
loys. One that is low priced and 
yet ductile and strong, extensively 
used in European countries, and an- 


other alloy that will bend enough for 
the purpose outlined, but is less sub- 
ject to cracking in the mold than 
other alloys of aluminum. If the first 
alloy should crack in the case of this 
casting, use the other one. The first 
alloy contains 84 per cent pure in- 
got aluminum; 13 per cent good 
zinc and 3 per cent copper. This 
alloy is credited with 30,000 pounds 
per square tensile and 9 per cent 
elongation, when made of high grade 
metals. The second alloy consists of 
93 per cent aluminum; 4 per cent 
copper and 3 per cent silicon. 





rican Tass Foundry Practice 
By Charles Vickers 


Part 1[V—Alloy Compositions Vary 


OPPER is the foundation of the 
C majority of the alloys that are 

used in the production of what 
are usually known as brass castings. 
This designation includes all the al- 
loys in general use, many of which 
are not strictly brasses. and many of 
them are not bronzes, as their com- 
position includes copper, tin, lead, and 
zinc, in varying proportions. These 
red brasses as they are named in 
foundry parlance, all have a_ base 
of copper. Anyone of the three alloy- 
ing metals, tin, zinc, or lead may pre- 
ponderate over the others, or they 
may all be equal in amount, as with 
the well-known 85-copper; 5-tin; 5- 
zinc; 5-lead, However, as a general 
rule it will be found best to have 
one of the alloying metals in greater 
proportion than the others. The pre- 
viously mentioned alloy is no excep- 
tion as when so modified that the 
zinc predominates over the tin and 
the lead, a stronger and more ductile 
alloy results. 


Gives Physical Properties 

The average physical properties of 
copper, 85 per cent; tin, 5 per cent; 
zinc, 5 per cent; and lead, 5 per cent, 
range from 27,000 to 338,000 pounds 
15,000 to 
19,000 pounds per square inch yield 
point; 16 to 20 per cent elongation 
in 2 inches, and 15 to 20 per cent re- 
duction of area, with a brinell num- 
ber of 50 to 60. The physical prop- 
erties of sand-cast tensile test bars 
of copper, 85 per cent; zinc, 6 per 
cent, and tin, 4 
Anderson 


per square inch _ tensile; 


cent; lead, 5 per 
per cent as given by R. J. 
Tensile strength, 36,- 
inch; 15,100 
yield point; 


elongation in 2 inches; 


are as follows: 
800 pounds per square 
pounds per square inch 
30 per cent 
reduction in 
number. 


26 per cent area, and 
51 brinell hardness While 
the average physical properties might 
be somewhat lower than this, the 
modified alloy in which 1 per cent 
of expensive tin is replaced by 1 per 
cent of cheap zine is just as good 
as the original 85, 3-fives alloy. Noth- 
ing has been sacrificed to economy and 
the chances are that a better all- 
alloy has resulted from the 
though it is” small. 


around 


change even 


790 


Sometimes it is found expedient to 
have the lead as the leading white 
metal; the alloy then being changed 
to 85 per cent copper; 6 per cent 
lead; 5 per cent zine, and 4 per cent 
tin. This alloy loses little in strength 
by the increase of lead at the ex- 
pense of the tin. It machines with 
greater ease, and it is more likely to 
be pres: ure-tight than either the origi- 
nal alloy, or the modification with 
zine in the leading role. It is a good 
sand casting alloy. The straight al- 
loys of copper with zinc are yellow 
within a certain range, and such alloys 


are well known as_ yellow _ brasses, 
but all alloys of copper and zinc are 
not yellow. Some of them are a 
rich gold in color, and this color 


change is found at both ends of the 
scale. 

The useful alloys of copper and zinc 
run from a small amount of the latter 
metal to equal amounts of copper and 
zinc. Beyond this point the effects 
of increasing the zinc are to produce 
a white and brittle alloy, which changes 
little in appearance over a considerable 
range of composition. While some 
of these alloys in which the zinc is 
in excess of the copper, find com- 
mercial application, as a rule they are 
of little importance in brass foundries, 
and may be omitted from considera- 
tion here. Those copper alloys con- 
taining small amounts of zinc, with or 
without the modifying influence of 
small amounts of other white metals, 
are used to a considerable extent in 
brass founding, and to a still larger 
extent in brass rolling mills. 


Not A True Bronze 
Bronze of the rolling industry is 
an alloy of copper with 10 to 12 
per cent zinc, and a similar alloy con- 
sisting of 87 per cent copper; 12 per 
cent zinc, and 1 per cent tin, is used 
extensively for castings of articles 
that can be affixed conveniently to 
other objects by bending over lugs 
that are a part of the casting. The 
above formula is an excellent bending 
alloy. It is stiff, and when polished 
exhibits a pleasing golden color. It 
extensively for making the 
clasps attached to travellers’ hand- 
bags and suitcases, and for any type 


is used 


of casting that is bent to a finished 
form. 

When the percentage of zine added 
to the copper amounts only to 1 to 
3 per cent, the alloy is called copper 
both in the brass foundry and the 
rolling mill. In the brass foundry 
such admixtures are frequently used 
and are passed off as copper and for 
many articles, such as copper ham- 
mers, copper soldering bits, such al- 
loys are perfectly satisfactory, and 
have been used for years. The 50- 
50 alloy of copper and zinc is known 
as spelter solder. Its composition 
may depart from the strictly 50-50 
copper and zinc toward the zinc end, 
or the copper end but usually toward 
the copper end of the alloy, when, of 
course, it becomes an alloy having a 
copper base. Also, other metals, such 
as nickel or tin may be incorporated in 
small amount for certain specific pur- 
poses, the nickel to whiten the solder, 
and the tin to lower its melting point 
However, the 50-50 copper and zinc 


may be considered as the standard 
for spelter solder. 
Must Not Fail 
Apparently an alloy like spelte: 


simple proposition. It 
would be considered so by most 
foundrymen, and they would use in 
its composition the sort of copper and 
zinc they happen to be using in their 
regular work. For some purposes this 
might work fine, but for important 
purposes, it might not. Thus copper 
piping may be used to carry steam 
under pressure, and where a failure 
might mean the sacrifice of human 
life, the making of spelter solder is 
not a casual matter to be turned over 
to an apprentice. There was the case 
of the steamship failure described by 
Prof. H. Louis at the annual meet- 
ing of the Institute of Metals, New- 
castle-on-Tyne, England, in 1911. A 
brazed joint of a steamship had failed 
due to the corrosion of the spelter 
solder used in making the joint. The 
copper pipe was 5% inches _ inside 
diameter, and at the time of the ex- 
plosion was under a steam _ presure 
of 175 pounds. 

The braze was a_ bevelled joint 
which extended longitudinally, and 


solder is a 
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had opened a distance of 3 feet, 6 
inches. The joint was found to be 
corroded badly. The original compo- 
sition of the solder used to make the 
joint was found to be 52.68 per cent 
copper; 46.83 per cent zinc and 0.49 
per cent tin. Examination of the 
damaged part of the pipe showed ex- 
tensive corrosion of the spelter-solder, 
mainly on the inside of the pipe and 
analysis showed this corroded portion 
to contain 78.40 per cent copper; 13.50 
per cent zinc; 0.78 per cent tin, and 
lead, none; oxygen and loss 7.32 per 
cent, with traces of arsenic, antimony 
and iron. 

An analysis of the sound portion 
of the solder gave the following re- 
sults: 66.60 per cent ec pper; 31.30 
per cent zinc; 0.77 per cent tin; 0.40 
per cent lead, and traces of arsenic, 
antimony and iron. It is apparent 
that even what appeared to be sound 
metal had lost approximately one-third 
of its zine content, and had the corro- 
sion continued it would have reached 
the composition of the coroded portion 
given in the first analysis. However, 
since normal brass of the composition 
of the corroded metal would have been 
highly ductile, and therefore, would 
never have given way as this did, 
these analyses, while interesting failed 
to tell the whole story, and it be- 
came necessary to resort to micro- 
scopical study. 

This examination of the solder re- 
vealed the crystals of the metal to 
be separated by a fine network of 
a white alloy, and it was then found 
that all the fissures and fractures of 
the corroded brass followed these lines. 
These white lines were planes of weak- 
ness as they prevented the adhesion 
of the crystals, so it became impor- 


tant to discover just what caused 
them to avoid in the future such 
disastrous occurrences as the burst- 


ing of brazed steam carrying pipes. 
Caused By Segregation 


Experiments were then made with 
alloys of brazing spelter; one made 
of pure metals as a control, and others 
to which were added small amounts 
of tin, of lead, and of both lead and 
tin. A careful scientific study of these 
alloys showed that the white lines of 
weakness undoubtedly were caused by 
the segregation of an alloy of lead 
and tin in the brazing solder. Such 
an alloy being more fusible than the 
brass, solidified around the crystals of 
the metal forming planes of weakness 
which yielded under strain and per- 
mitted the penetration of steam into 
the solid metal. The steam dissolved 
out the lead, some zinc and a portion 
of the tin, resulting in the disintegra- 
tion of the solder. It was evident that 
it was the lead that was the injurious 
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element in the solder, the tin appeared 
to be injurious only in the presence 
of the lead. The conclusion reached 
was that the purity of the various 
metals used in making spelter solder, 
particularly when it is exposed to the 
action of salt water, is of great im- 
portance. 

A high grade spelter solder suit- 
able for marine service should be 
made from the best electrolytic cop- 
per, and the highest grades of zinc. 
Tin may or may not, be present, but 
lead should be conspicuous by its ab- 
sence in such an alloy. The above in- 
vestigation has been detailed at con- 
siderable length because, usually, the 
results of such work, and the lessons 
to be learned, therefrom, pass into 
the literature and in a few years are 
forgotton entirely, except by the few, 
who may not be greatly concerned 
about the manufacture of _ spelter 
solder, and the importance of exclud- 
ing certain impurities from the metals 
of which it is composed, 


Used for Name Plates 


To a limited extent this alloy of 
50 per cent copper and 50 per cent 
zinc is used for casting purposes. 
Sperry recommends it as a cheap al- 
loy suitable for certain kinds of name 
plates. He suggests the addition of 
2 ounces of aluminum to each 100 
pounds of the alloy, as without the 
aluminum it cannot be cast in sand 
molds. He further states that the 
alloy is as strong as cast iron, and 
that while it is a hard metal owing 
to the fact that it does not clog 
the tools, it can be drilled without 
difficulty. It casts soundly and with- 
out pinholes, and its color is orange. 

A similar alloy but slightly lower in 
zinc, containing 55 per cent copper 
and 45 per cent zinc has been used 
by the author for the casting of 
plaques, as described in the January, 
1911 issue of THE Founpry. This 
alloy is hard enough so that the cast- 
ings can be tumbled to a bright fin- 
ish, which, after being lacquered is 
quite permanent. The casting illus- 
trated in the article is still in service 
as an ornamental plaque, after 19 
years service. The tumbling burnishes 
the high lights and so forms a pleas- 
ing contrast to the natural sand-cast 
surface, the color of which is a soft 
yellow gold. In making such alloys 
for casting purposes it is advisable 
to hold them in the furnace at the 
temperature at which the zinc flares 
strongly for a few minutes and then 
add solid metal to cool down the alloy 
to the point at which the zinc smoke 
comes off freely in the furnace, but 
flares only after removal when the 
surface of the liquid metal is dis- 
turbed by the skimmer. This applies 


to all high zinc alloys without ex- 
ception. 

The regular use to which spelter 
solder is put, as its name implies is 
for brazing purposes. The alloy known 
as brazing metal is entirely different 
from spelter solder, or brazing solder 
as it is sometimes called. Brazing 
metal is an alloy of comparatively 
high melting point. It is used largely 
for making the cast parts of copper- 
smith work, such as flanges, which 
are permanently affixed to copper 
piping to afford the means of bolting 
the various sections of the latter to- 
gether. The spelter used 
in brazing these connections and its 
melting point must be lower than that 
of the objects to be brazed; the cop- 
per of the body of the pipe, and the 
alloyed metal of the flanges. 

Brazing metal is usually a copper- 
zinc alloy, the composition of which 
may vary slightly, but an excellent 
formula is the following: 86.50 per 
cent copper; 12.50 per cent zinc, and 
1 per cent lead. The small amount 
of lead in the formula is added to 
improve the machining qualities of the 
metal, as these flanges are faced off 
in the lathe, are bored out, and numer- 
ous bolt holes have to be drilled. 
Sometimes an alloy of 90 per cent 
copper, 10 per cent zine is used, but 
the first alloy given is to be preferred 
for most of the work of the copper- 
smith. 


solder is 


Place Sleeve Up 


Flange castings consist of a short 
sleeve carrying a comparatively heavy 
flange, and they may vary in diam- 
eter within a considerable range. A 
peculiarity of the alloy is that it is 
tender at the congealing point. For 
this reason the easiest method of 
molding is not the wisest, as the flange 
may separate from the sleeve part, 
thus forming a deep crack at the 
point of junction of the two bodies. 
The easiest manner in which to mold 
such an object is with the flange up. 
However, the thin part will 
congeal before the flange and then 
drop away to the extent of its shrink- 
age from the flange. Thus we get 
a crack, sometimes of considerable 
width, where the two parts join. 

The safest way in which to 
such a casting in this kind of alloy 
is with the flange downward, coping 
off the sleeve part, and taking off 
stiff vents from the top or thickness 
of the sleeve, through the cope. In 
this position the pull of gravity favors 
holding the two parts together, in- 
stead of tending to separate them. 
The vents through the cope should be 
made with a thick knitting needle to 
relieve the air pressure against the 
rising liquid metal as it fills the mold. 


sleeve 


mold 
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The vents also carry off the zinc 
smoke, of which a 10 per cent zinc- 
copper alloy will give off considerable 
provided it has been deoxidized, as it 
should be, by the addition of about 
one ounce of 15 per cent phosphor 
copper to each 100 pounds of alloy. 
Too much phosphorus’ should be 
guarded against. It should be reduced 
when the zinc smoke produces flakes 
in the atmosphere, something like a 
miniature blizzard. The amount given 
above however, will be found nearly 
correct. 


Roll Mold Twice 


Sometimes patterns for flanges are 
constructed merely with the ordinary 
draft on the sleeve part, the pattern- 
maker assuming they will be molded 
with the flange in the cope. In in- 
stances of ill-advised pattern work it 
is not commercially possible to cope 
off the sleeve, because the latter is 
too straight to favor a lift and the 
mold would be torn while lifting off 
the cope. In such situations the mold 
still can be poured with the flange 
downward if it is rolled twice and 
two partings are made on the core; 
one at the top, and the other at 
the bottom, the mold being made as 
though the flange was going to be 
cast with the flange part upward. 

After the mold is rammed fully, the 
drag half is lifted off like a cope, 
leaving the entire pattern in the other 
half of the mold. The sprue is 
punched through, provided it has not 
been rammed up with this half of 
the mold, and the gate is cut, usually 
into the circumference of the flange. 
The pattern is drawn after the usual 
painting around it 
rapping. The flat 


preliminaries of 
with 
drag next 


water, and 
is closed to place and the 
mold is rolled 
lifted off, this 
drag of the 
been made in the 
flask it can be set 
on its floor to await 
the finishing touches on the drag, and 


over and the 
leaving 


entire 

cope is time 
the core on the 
If the 
pin half of the 


pins on the 


mold. 


cope has 


to permit reaming out the sprue head. 
To prevent the core shifting during 
the mold rolling over, after the pat- 
withdrawn, the core 
both at 
Drag and 


tern has been 


partings are made concave, 
the top and at the bottom. 

cope partings of the core, thus carry 
a hump which fits perfectly the hollows 
of the core and anchor it 
in place. If some such scheme is not 


serve to 


in ramming the mold, the 
chances are excellent for the _ shift- 
ing of the core as the mold is rolled 
over. Rolling itself should be 
done quickly and it had best be done 
by two men. This method requires a 
little more molding time, as will be 
than in where the 


thought of 


over 


expected, cases 


pattern is made with a view of cast- 
ing the flange part down and in the 
drag of the mold, and coping off the 
sleeve. It produces the same results 
as the latter in that cracking or 
shrinking is prevented. 

It is seldom that such castings are 
called for in numbers sufficient to 
justify adaptation to machine molding, 
so they generally are made by hand, 
but there is no reason why they can- 
not be made on machines whenever it 
will pay to do so and in case this 
happens the patterns’ should be 
adapted for molding and casting the 
flange part in the drag as this method 
will insure the highest percentage of 
good castings. 

Brazing metal is not a yellow brass, 
although it is a copper-zinc alloy, and 
as such belongs to the yellow brass 
family. Its color is gold with a cop- 
perish tint when it is polished, but it 
is too soft for many purposes and 
when used as a red brass, as is fre- 
quently the case, tin is added to stiffen 
it, as shown by the baggage clasp 
alloy previously mentioned. Another 
alloy of this type but considerably 
stiffer contains 86 per cent copper; 
10.50 per cent zinc; 2.50 per cent tin, 
and 1 per cent lead. The color of 
this alloy is deep gold, inclined to the 
copper tint, and it has been used ex- 
tensively for highly polished castings 
chromium plated. This alloy 
excellent results where 
the castings are small and can be 
poured with gates that permit chok- 
ing, so the sprues can be kept filled 
until the 


to be 
has. given 


mold is cast. 


Produces Debris 

In the case of large castings where 
considerable surface must be polished 
it is almost impossible to use it, and 

normal production 
because of its comparatively 
after the 
metal has deoxidized, 
produces considerable amounts of float- 
aris- 


maintain losses. 
This is 
which 


high zine content, 


been properly 
ing debris, which is constantly 
ing to the surface of the pot or ladle. 
This material is difficult to skim back 
in pouring so that it will not enter 
the mold with the metal, 
producing defects not observable until 
after the object has down 
Even when it is feas- 
ible to use choke gates, or skimming 
gates that float back this debris, the 
clean metal will distill zine as it 
slowly enters the mold. The nascent 
zine coming into contact with the air 
in the mold produces zine oxide fumes, 
within the mold itself which are con- 
certain parts of the cool 


stream of 


been cut 
and polished. 


densed on 


cope in fluffy strings and detached 
woolly masses producing serious de- 
fects in the case of castings. 


For these reasons a brass of the 





type where the zinc is in excess o 
the other alloying metals is unsuite 
for such castings as have just beer 
considered. The alloy possesses on 
rather valuable property in that i* 
can be welded nicely with the acety 
lene torch. Castings of extensive siz 
can be cast in two or more parts, an 
afterward welded to a solid whole 
thus permitting greater production ir 
cases where if cast entire, the mold 
would be too cumbersome to obtair 
a satisfying production of castings 
This advantage, however, may be off- 
set by the disadvantages enumerated 
in the case of castings requiring a 
high finish. For such work an alloy 
in which the tin predominates ove! 
the rest of the white metals in the 
alloy, will give much better results 
from a production standpoint. 





Gray Iron Institute To 
Meet Oct. 16 


of the Gra) 
held Wednes- 


The annual meeting 
Iron institute will be 


day, Oct. 16, at the Hotel Cleveland, 


Cleveland. The entire day and evening 
of that date will be devoted to in- 
stitute affairs. The morning program 
will include reports of officers and 
committees covering detailed business 
activities of the institute. A num 
ber of authorities on industrial af 
fairs will address the afternoon ses 
sion. Among these will be R. R 
Cunningham, National Sales Develop 
Cleveland, who has 
served various trade associations i! 
outlining plans and practices. Anothe 
speaker will be T. M. Harrison, Ste 
venson, Harrison & Jordan, New Yor! 
A discussion on wage incentives an 
bonus plans in the relation to costs 
and prices, will be of interest to the 
members and _ visiting foundrymen 
All will be welcome at the meetings 
luncheon and dinner. 

The annual dinner will be held 
Wednesday evening and a 
surprise feature is promised by A. J 


ment Service, 


special 


Tuscany, manager. 

The two days previous to the con 
Oct. 14 and 15, will be de 
various com 
of th 


vention, 
voted to meetings of 
mittees of the institute and 
board of directors. 

At the annual election to be held 
Oct. 16, five directors will be elected 
a three-year term. 


each to serve 


Joins Chain Belt Staff 


Robert: B. Marshall, for the past 21 
years connected with the conveyor! 
business, has joined the staff of the 
Chain Belt Co., Milwaukee, with head- 
quarters at the New York office, 5t 


Church street. 
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Telephone Pay Station Castings 


HENEVER a person uses a 

pay telephone, it is probable 

that the coin is caught and 
safeguarded in a gray iron casting. 
Attempts to make pay telephone boxes 
of other materials so far have been 
unsatisfactory. A large portion of 
the pay telephone apparatus now used 
in the country is made by the Gray 
Telephone Pay Station Co., Hartford, 
Conn., in co-operation with the West- 
ern Electric Co., Chicago. 

Castings for the Hartford company 
are made at several foundries in cen- 
tral Connecticut. One of these found- 
ries recently secured a large contract 
because of the fine finish and work- 


manship on the castings it supplied 
and the company promptly prepared 
for production work. The first step 


was to secure efficient pattern equip- 
ment. The design of the casting is 
far from simple, and many foundries 
have been unsuccessful in turning out 


FIG. 1 ABOVE)—-THE MOST INTRI- 
CATE PART OF THE CASTING IS IN 
THE DRAG HALF OF THE MOLD. FIG 
2—(RIGHT)—-COPES ARE MADE ON 
SQUEEZE TYPE MOLDING MACHINES 
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By Herbert R. Simonds 


a satisfactory job on a_ production 
basis. 


The plate shown in Fig. 1 was de- 


signed after some _ study. It was 
found advisable to break the mold 
at or near the front flat surface be- 
cause of the many lugs and projec- 
tions on the interior of the box or 
front portion of the casting. That 
method places the entire pattern in 


the drag. One objection to that meth- 
»d was the beveled surface on the end 
face which would prevent a straight 
draw without using a core. To avoid 
that and still keep the break at the 
front of the casting, an offset plate 
with special flask equipment was pro- 
vided. 

Fig. 1 shows the drag after it had 
been withdrawn from the drag plate. 
The beveled surface is shown at the 
right. The which is 
what unusual, 
avoid cores and to give a uniform flow 


some- 


gating, 


also is designed to 
















of metal to both sides of the casting. 
The cope plate and the cope mold are 
illustrated in Fig. 2. 

The molding equipment for 
ducing the casting 
squeeze type molding machine and a 
rollover pattern draw machine. The 
former is used to make the 
and the latter for the drags. One 
man handles the job and produces ap- 
proximately 100 


pro- 
consists of a 


copes 


castings per day. 
The flasks used on this job are spec- 
ially with 
centering pins and holes. 
The molder works for approximate- 
ly an hour making drag 
these floor in an 
manner. He shifts to 
the squeeze machine and works until 


made castings machined 


molds and 
placing along his 
orderly then 
molds to 


After covering the 


he has made enough cope 
cover the drags. 
first batch of drags with their copes, 
he returns to the drag 
again goes through the same cycle of 
The method of operation 
was left to the 


was adopted to 


machine and 


operations. 
molder’s choice and 
give him a change 


and rest, and to avoid having too 


number of uncovered drag 
floor. 


the molder has completed the 


large a 
molds on the 

Afte 
day’s molding, the hot iron is brought 
floor and 


from the cupola to his 


poured into his individual ladle. Heé 
molds, weighing and 
every third mold, then shift 


mold to the 


pours his own 
pouring 


ing weights, one right 
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or left for the next ladle of iron. 
The casting is shown as it was taken 
from the sand in Fig. 3. This shows 


clearly the design of the gate. The 
metal flows in at the open side of 
the box-like casting. The gate is 


cut off on a continuation of the lower 
line of the opening as shown in the 
illustration. 
Sandblast 
Pangborn Corp., 
provided for cleaning 
Specifications call for a 
finish to take a 
enamel without polishing, 
means that the utmost care must be 
exercised in the preparation of the 
Iron of the right quality and 
temperature provided and 
the castings must be cleaned thor- 
oughly. The castings are thin walled. 
Castings which are warped and have 
shrinkage cracks cannot be used. 
The machining operation is an elab- 
For 


consists of 


equipment, made by the 
Hagerstown, Md., is 
these castings. 
sufficiently 
coating of 
and _ this 


smooth 


mold. 
must be 


specialized 
example, operation 
mounting the casting in a jig on a 
machine that has four movable drill 
heads, each head containing from 3 
to 12 drills of various sizes and oper- 
ating at different speeds. These four 
moving simultaneously from 
four different directions, drill all of 
the holes called for in the work of 
machining and assembling in one 
operation. The casting must 
form closely to specified dimensions 
to have the indexing of these 
accurate. 


orate and process. 


one 


heads 


con- 


holes 


{quipment Industry Has 


Prosperous Outlook 

The 
conditions in 
field for the remainder 
was predicted at the 
meeting of the Foundry 
Manufacturers association which 
held at the Hotel Van Curler, Schenec- 
tady, N. Y., Aug. 29 and 30. It 


excellent business 
foundry machinery 
of this year 
forty-eighth 

Equipment 


continued 
the 


was 


was 


— 








FIG. 3 THE CASTING IS GATED BY EX- 
TENDING THE SIDES OF THE BOX 
rO THE RUNNER 
pointed out that the index of gross 


orders for foundry equipment for the 
month of July, 219.3 was the highest 
since August, 1928. 

Reports were presented at the meet- 
ing by S. T. Johnston, S. Obermayer 
Co., Chicago; M. J. Whiting 
Corp., Harvey, Ill., and H. Cole Estep, 


Evans, 





secretary-treasurer of the F. E. M. A., 
covering opportunities in Europe for 


the promotion of export trade in 
American foundry equipment, based 
on observations at the recent Inter- 


national Foundrymen’s congress in 
London. H. W. Standart, Northern 
Engineering Works, Detroit, president 


of the association, presided at the 
meetings. 
E. O. Shreve head of the industrial 


division of the General Electric Co., 
and J. P. Jones, manager of machinery 
sales of the General Electric Co., en- 
tertained the visiting delegates dur- 
ing the meeting. An inspection tour 
of the General Electric Research Lab- 
oratories took place Friday morning, 
followed by luncheon at the General 
Electric works, at which Mr. Shreve 
discussed the problems of ma 
chinery manufacturers. 

At the association’s luncheon Thurs- 
day, Aug. 29, Dr. A. W. Hull, assist- 
ant research director, General Elec 
tric Co., outlined some of the research 
problems confronting the Gen- 
eral Electric organization with special 
reference to the application of vacu- 
the power 


sales 


now 


um tubes to control of 
circuits. 

The members of the association pre- 
sented past president S. C. Vessy of 
the W. W. Sly Mfg. Co., Cleveland, 
a golf bag in recognition of his serv- 
ices to the organization. 


An enjoyable tournament was held 
at the Mohawk Golf club. 
The next meeting will be held in 


New York City, Nov. 19 of this year 































FIG 1--(LEFT) MOLDER POURS HIS 
OWN MOLDS. FIG. 5—(ABOVE) CAST- 
INGS ARE CLEANED THOROUGHLY 
BEFORE KEING PAINTED AND 


FINISHED 
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Bill Offers Advice on 


Bed Frame 


By Pat Dwyer 


HILE jaunting around hither 
and yon a few weeks ago 
the party stopped for a day 
Stopped is not exactly 
the proper word. We remained for 
a day in the city, but the majority 
of the party seemed to think the day 
they walked 
establish- 


in Chicago. 


would be wasted unless 


mercantile 


through every 

ment inside the Loop. Considering 
the fact that mercantile establishments 
are the same in every city of con 
sequence and that the goods on dis- 
play bear a_ striking similarity to 
those in the old home town, I could 
not work up any enthusiasm over the 
program. 

I plodded around in the rear—- 
quite in the rear—until lunch time 
and then I put both feet down flat 
and boldly declared I was through 


for the day. My vanity was slightly 
ruffled when I found that this manly 


declaration was received with only 
the slightest degree of interest. The 
other members of the party were too 


ladylike to give three rousing cheers, 
but in a general way I gathered that 
not throw any wet 
activities. 


my would 
blanket over their further 

They did not even ask how I pro- 
posed spending my time, probably 
owing to the fact that in their vocab- 
the and time 
are appar- 


absence 


spending 
Time 
nothing to 
Ah! 


ulary words 
associated. 
absolutely 
minds, but spending 
Spending! There is the 
most magical word in the 
language. It is 
among the first, if not ac- 
tually the first word the dear 
little tots learn at their 
mother’s knee. It is the lode 
star and guide in the early 
formative and adult years. 
It is a consolation and com- 
fort while going down the 
far side of the hill of life. 
The inability to indulge in 
further spending constitutes 
the chief if not the only re- 
when the dark angel 
and imperiously 
Come. We agreed 
meeting place q 


never 
ently 
their 


conveys 


English 


gret 
appears 
beckons: 
on a mutual 





Castings 


then started away 
blithely. I filled a pipe and 
hour roosting 


they 


spent a quiet 
comfortably in an exceeding- 
ly well upholstered chair in 
the hotel lobby. No one both 
me asking silly 
opinion on 
the day. I 
of the 
question 


questions or in 
the 
spent 
idly 
has en- 


ered 
burning 
the 


seeking my 
questions of 
hour 
that 


other 


greater part 


spec- 
ulating on a 


gaged my attention in ocea- 


sional idle hours over a considerable 


period, 


Up to the present, I regret to say, 
I have failed to find the answer. 
Perhaps by presenting it now, some 


friendly reader will come forward 
with the solution. In the words of 
the immortal—or infamous——depend 
ing on the point of view—Brutus 
Friends, Romans, countrymen, lend 
me your ears, etc. 

How do you account for the fact 
that a woman can remain on her feet 
and walk approximately 20 miles 
through stuffy stores in a 10-hour 
shopping expedition, when the same 
woman would drop dead from ex- 
haustion if forced to walk 1% miles 
in a straightaway? 

Candor compels me to admit that 
I never have seen one who actually 
did drop dead under these circum- 
stances, but that is because no one 
ever has tried such a feat of en 


On the few occasions I have 


durance. 





proposed 





kind to 


this 


a measure of 


a certain lady she has called on high 


heaven to witness that it would be 
the death of her. Furthermore, she 
has intimated that no person except 
a thoroughly heartless villain would 
suggest such a cruel method of get 
ting rid of his consort 

My innocent and well meant ex 
planation that the exercise would do 
her good has been met coldly by the 
remark that she is not the member 
of the family who needs exercise 

The question, gentlemen, now is 
open for discussion. The chair will 
be pleased to receive pertinent sug 
gestions on the subject 


In the 
further 


the 


let us consider 


the 


meantime 


activities of energetic 


tourist we left sitting comfortably in 
the lobby chair. In all probability 
you are betting 10 to 1 that he fell 
asleep. Let this be a warning to 
you to shun the insidious vice of 
gambling. You would lose your 
money. 

As the crow flies, I estimated the 
distance from the hotel entrance to 
the Field museum at about half a 
mile. Unfortunately, I am not equip 
ped with a pair of heavy black wings, 

therefore I had to take a 
slightly more circuitous 
route. The sight of several 








ini 





ibout 6 of the clock and 
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THE OWNER NEVER WOULD 


RECOGNIZE 


rHE OLD BOAT 


taxicabs at the curb with 
drivers lolling easily in their 
seats imposed a severe strain 
on my iron” resolution to 
walk the entire distance, but 
I am happy to say I resisted 
the temptation manfully 
The satisfaction I 
experienced at the end of 
may be 


glow of 
the journey attrib 


uted in part to the sense of 


moral victory and partly—I 
am afraid—to the fact that 
the thermometer showed a 


temperature of 94 degrees 


at various points where I 


consulted these instruments 


7TO5 








along the Boul’ Mich. I did not ex- 
amine them closely, but I am inclined 
to the opinion that they were of the 
Centigrade variety. 

The atmosphere inside the building, 
particularly after I had removed my 
coat, was quite tolerable and I spent 
several delightful hours § rambling 
around in the quiet and peaceful halls. 
'Tis a great place to meditate on the 
of the earth, sea and sky, 
past and present and to note how 
the men of many lands during their 
brief span of existence have obeyed 
the creative impulse in fashioning ob- 
jects of beauty and utility. 


marvels 


The remains of an old Roman all 
metal chariot bridged the gap of 
centuries and led me to_ speculate, 
idly, on the identity of the highly 


skilled craftsmen who had fabricated 
it with the meager facilities 
at their disposal. The man 
or men who handled the job, 
hammered piece la- 
boriously into shape and 
then joined them cunningly, 
masterpiece. 


each 


to produce a 


On a bright and_ shining 
morning, say about the mid- 
dle of July A. D., 2 or 3, it 
was delivered to the owner 
at his palatial villa on one 
of the seven hills. A pair 
of spirited horses was at- 
tached. J. Henry Flavius 


stepped aboard, feet spread 
wide apart and knees braced 
against the dashboard. With 
the reins firmly grasped in 
a pair of hands and 
his 


sinewy 
streaming 
swung 


toga gallantly 
shoulders, he the 
the graveled drive, out 
and 


with 
from his 

down 
through the 


then giving the horses their heads he 


chariot 


gate on one wheel 


tore down the Appian Way as if 
the devil was at his tail with a red 
hot pitch fork dipped in brimstone 
and sulphuric acid. 

Foregathering with other’ sporty 
lads at one of the convenient road 


houses, he modestly accepted admir- 


model. 


ing comments on the new 
With a flagon of exhilerator in one 
hand, he pointed with the other to 
the wheel base, the new high back, 
the special axles, the curved dash and 
to the shock absorbers for the feet 
and knees. 

Special attention was directed to 


a beautiful ivory and onyx pocket at- 
tached to the inside of the dash near 
the upper right corner. He explained 
this was the receptacle for the butt 
of the whip em- 
ploved when he wanted to coax a lit- 


accelerator, a long 


tle more speed out of the motive unit. 


Nonchalantly he assured all and 
sundry that up to the present he 
had not attempted to push the old 
796 







GENT 


can up to a speed of over a mile in 
3 minutes, but after the bearings 
were broken in properly and running 
sweetly he expected to be able to 
negotiate the mile in 2:40. On a good 
track or a decent stretch of road he 
could do better, but you know how 
it is; with a rotten political admin- 
istration and grafting road contrac- 
tors there isn’t a proper street in the 


city. Something should be done about 
it. Grave and eloquent nods from 
the other gentlemen endorsed these 
noble sentiments and another flagon 
all around was spilled to the toast 
happy days. 

Maker, owner, companions and 


horses long since have been reduced 
to a common level as they moldered 
into silent dust. Who knows’ how 
many men in succession made a down 


) , 
WHATS 
'T CaTCHEM A Buccy 


SEEMS TO SMELL A RAT 


TO THE RIGHT 


paid a few installments 
old while it 
condition. Prob- 
the gamut 
rich man, poor man, 
beggar and _ thief. The last 
owner wrecked it while making a get- 


payment and 


on the interesting relic 


Was in a negotiable 
ably it 
of ownership, 


ran through usual 


man 


away from a stick-up job in the tem- 
and on the follow- 
ing picked up by a 
thrifty junk dealer making the rounds 
after the “rags the 
the bottles today.” 
Lacking a the 
in the yard year after 
had 
covered 
that 
Eventually, 
the 
parking 
leveled and 


ple of Mammon 


morning it Was 


and bones and 


buyer, chariot re- 
mained year. 
the ground 
with the 
accumulates 
the 


was 


Gradually it sunk in 
and had 
flotsam 
in every 
junk 


converted 


been over 


and jetsam 
junk yard. 


died 


into a 


yard 
space. It 
graded the old 
chariot was covered under a layer of 


man and 


was and 
cinders. 

There it remained and warm 
while the days and followed 
each other in single file to be checked 
off in monthly companies by the old 
man in the moon. Months were mo- 
bilized into yearly units and _ the 


snug 
nights 


MATTER Boss 








years became links in the chain of 


centuries that connect the witl 
the present. 

One fine morning in 
Tony Mallala, expert steam shove 
operator for the Imperial Construc 
tion Co. Ine., grasped the contro! 
levers in his highly capable hands an 


proceeded to dig a mighty hole on the 


past 


link No. 20 


site of the old junk yard. Whistling 
jets of steam punctuated each nobk 
effort as Tony dropped his  scoo; 
filled it with material and then wit! 


a skilful manipulation of thre 
levers, raised it aloft, swung it in a 
graceful arc and discharged the ma 


terial into a waiting truck. An ar- 
tist to his finger tips, Mr. Mallala 
could judge his distances and clear 
ances to a fraction of an inch. h 


fact he was wont to remark modestl) 
that he could hold her wit} 
in tolerances of a cat hair 
When his experienced ey¢ 
) landed on the foreign body 
in the side of the 
tion, he gently insinuate 
the prongs of the scoop un 


excava 


der it. About 23. seconds 
later the old chariot was 
lying on the bank and Ton, 
volubly was dickering wit! 
“da bigga da boss” for 

modest share of the sa 
vage. Eventually it (th 


chariot, not the salvage 
found its way into the Fiel 
museum in One 
night recently I submitted 
this theory to Bill and in 
timated that I thought it 
was pretty clever for a fellow of my 
size to think up all by 
did not appear to be 
pressed. 

“The 
of thousand 
“but all the 
jured up in 


Chicago. 


myself. He 
unduly im 
probably is a coupk 
old,” he 
rest of the story 
your fertile imaginatior 
baloney. 
private opinion is that the thing, caré 
fully covered with an old tarpaulin ir 
the hande 
down from father to son through lon: 


chariot 


years admitted 


con 


is just a mess of My ow! 


back woodshed, has been 


generations, until an antiquarian wit 


a sufficiently long purse came alons 
and secured it. 

“One thing is certain and that 
that none of the present vintage of 
chariots will be in existence to meet 
a similar fate 2000 years from nov 
Most of them find their way bach 
into the open hearth, the cupola an 
the crucible within 6 or 7 years afte 


the first down payment is made ot 
them. 

“The junk yards of the country a1 
overflowing with the melancholy ré 
mains of carcasses, gutted an 
stripped. Every ravine, every cit) 


dump and every second backyard con 
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tains specimens of cars that rolled 
proudly off the assembly lines a few 
short years ago. The remains under 
the influence of wind and weather 
rapidly are disintegrating. If a 
chemist were to analyze a diamond 
drill core taken from one of these 
deposits 100 years hence he probably 
would report traces of iron. Simply 
that and nothing more. 

“IT had a letter from my old pal 
George Pickop recently detailing a 
clever plan which he proposes to sub- 
mit to Henry Ford for disposing of 
all the old model JT cars, while they 
are still, as you might say, on the 
hoof. He also sent me the accom- 
panying drawing which practically is 
self explanatory. 

“The old cars under their 
power run up along the ramp to the 
right. They are assembled in a long 
line on the platform in the center. 
This moving platform places 


own 


How are the metal insets cleaned and 
coated. 4—Is there any published 
literature on the subject of rigging 
and production of weigh bridge and 
scale parts of cast iron and brass. 
“Taking the last question first, I 
him that the only published 
reference to cast iron work in con- 
nection with bedsteads, so far as I 
knew, appeared in THE FOUNDRY 
many ago and his chance of 
locating of the old copies was 
exceedingly slim. However, the work 
is comparatively simple and may be 
described briefly as follows: A num- 
ber of standard fixtures are erected 
at the points where the cast iron 
parts appear on the frame. In some 
instances a large surface plate is 
used for the same purpose. Drag 
halves of the various molds required 
are located at the proper points and 
the bars are placed in po- 


wrote 


years 
one 


rods or 


served to see that the molds are 
perfectly dry and free of rust before 
any metal is poured into them. Nat- 
urally this precaution only applies 
to the first heat of the day. The 
heat of each succeeding cast keeps the 
mold in good working condition. Usu- 
ally the face is swabbed lightly with 
before the mold is 
The 


film on 


oil as- 
sembled 
deposits a 
face. 
“Many methods available 
cleaning the The proper 
method to adopt will depend on local 
conditions, including the volume of 
material to be handled. If an 
lutely tight joint is desired it 
be necessary to first pickle the rods 
and then coat them with tin. In 
other instances a dip in the pickle 
vat will clean them sufficiently pro- 
vided they are dried thoroughly 
fore they are placed in the 


or grease 
in place. 
‘arbon 


burning oil 
the mold 
are for 
inserts. 


abso- 
may 


be- 





‘ : "4 
them one at a time in front 


of a hydraulic ram which 
pushes them into a set of 
rolls. From the rolls they 
fall in neat sheets into wait- 
ing cars which convey them 
to the smelter. From the 
smelter (not shown) they 
emerge as pig iron and once 
through all the 
and 


more 
intermediary 
eventually emerge once more 


pass 


steps 





ROLLING Mict 
CORRUGATED ROLLERS 
\ 


wilh 


mold. As a_ precautionary 
measure the part exposed to 
the metal may be covered 
with red 
lead, pitch, chalk or silicate 
of sodium, commonly known 


oil, tar, grease, 


as water glass. The coating 
prevents the formation of 
a thin film of oxide or rust 
and the 
densation of moisture on the 
bare metal. 


“Where 


also prevents con 





only a compara 





in a second incarnation. 
According to the ingenious 
Mr. Pickop, the method and 
include and 
advantageous 
points to 
empty flasks and 
containers with which nearly 
every old car is infested or afflicted. 
Under the old dispensation these re- 


process present, possess 


important and 


example he 


many 
features. 
the collection of 


F< r 


ther 


ceptacles were subjected to the com- 
and test and then 
in disgust. In the pro- 
the flasks go through 
the body, hoofs, hair 
supply the necessary 
the sheets go 


sniff 
away 

method 

with 
and 


bined eye 
thrown 
posed 

the 


and 


rolls 
hide 
flUxing material 
through the 
“Talking about smelters 
and one thing and another 
me that I had a letter recently from 
a lad practically alone in a 
little jobbing foundry in Australia. 
He wrote that he was employed at 
a job with which he was not familiar, 
scales in which 
something after 
manner employed in manufac- 
bed He would appre- 
information on the following 
How to make the iron 
molds, the approximate analysis of 
the iron and how to use and care 
for the molds. 2—How the molds are 
set up and poured. 3— 


when 
smelter. 
and fluxes 


reminds 


who is 


making castings for 
steel 


the 


bars are used 


turing steads. 
late 


points: 1- 


assembled, 
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THEY 


ARE HERE TODAY AND ARE GONE 
The upper halves of the molds 
then are clamped in place and the 
molds are poured one after another 
with a_ small On long run- 
ning jobs the halves of the 
molds are permanently 
either on the standards or 
on the plate. clamps facili- 
tate the dissem- 


bling of 


sition. 


ladle. 
drag 
anchored 
upright 
Hinged 
assembling and 
the molds. In 
stances the are 
in others the parts are provided with 


some. in- 


molds hinged and 
suitable guides, either pin and sockets, 
This fea- 
the 


or male and female joints. 
ture is determined somewhat by 
and of the mold. 
molds are made from a good 
soft something that 
will stand a maximum amount of ex- 
pansion and contraction. On account 
of the comparatively small bulk of 
the castings to be made, the service 
required of the molds is not severe. 
If made of fairly heavy section they 
distortion and will last for a 
long period. Suggested analysis for 
a typical mold 6 x 10 inches, 2 inches 
thick would be: Silicon 2.30 per cent, 
sulphur 0.07 per cent, phosphorus, 
0.50 per cent, manganese 0.70 per 
cent. 

“Usual care of course 


shape size 
“The 


grade of iron, 


resist 


must be ob- 


TOMORROW 


tively small number of parts 
are involved and where only 
a small part of the bar is to 
be exposed to the molten metal, that 
particular 
the 
face 


rod or 


part may be cleaned on 


emery stone and the cleaned 


sur 


afterward coated to protect it 
from moisture as explained previously 

Where a 
available, a special device 
and 


cleaning 


sandblast installation is 
frequently 
the 


quantities 


is developed attached for 


purpose of large 


of small parts.” 


Will Meet in Pittsburgh 
Dr. T. D. Yensen, engineer in charge 
of the magnetic section, Westinghouse 
Electric & Mfg. Co., East 
Pa., will address the convention of the 
American Electrochemical society 
which will be held in Pittsburgh, Sept 
19 to 21 Dr. Yensen will 
explain the building of electrical ma 
chinery in the future. He has 
extremely pure iron for that 
which analyzes 100 
pure. That 
properties 


Pittsburgh, 


inclusive. 


made 
purpose 
per cent 
iron has electromagnetic 
that are the 
iron now used in electrical machinery. 


almost 
superior to 


American Foundry Equipment Co., 
Mishawaka, Ind., is building an addi 
tion to its plant. 
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Part VIII 


N PREPARING 





ladles to hold a 
heat of steel, the 
manner of setting the 



















nozzle, and particularly 
the depth of the basin 
around the nozzle, is of 
prime importance. The author has 
seen three consecutive heats lost, 
» partly lost, because the basin was 
too deep. The faulty design allowed 
the pool of metal surrounding the 


while the crane 


chill 


from 


stopper head to 
the ladle 


line of molds 


furnace pit 


third heat 


moved the 
to the The 
refused to run when the stopper finally 
was lifted 
zie. <An 

the 
found 


from its seat in the noz 
started to 


ladles 


which the 


investigation was 


locate trouble. Two othe 
prepared in 
the 


and 


vere 


basin around nozzle was about 12 


inches 


across, about 2's 
This 
the 
pitched from all 
No trouble 


that 


inche Ss 
corrected by cutting 
that it 


deep. was 


lown clay bottom so 


points to t he nozzle 


has been encountered since 


change was made 


Nozzle Must Be Flawless 


\ nozzle but a few cents, 
vet the 

depends on the quality of the 
the 


Inspection of 


costs 


sucessful teeming of a heat 
nozzle 
Way it Is set in the 


the 


brick and 


adle, brick — be 
fore they are placed in storage should 
the 
When 


used, 


I flaw in nozzle 


ve thorough as a 
noz 


may cause a large loss 


sles are taken out to be they 
again should be inspected carefully by 
who is competent to 
rhat 


flaw If the noz 


some person 


judge their fitness, inspection 


should reveal any 
le passes the inspector, it then should 
that the 
stopper head to 
defect found in 
bell. To 


nozzles, a 


be tested to see bell is true 
to permit the 
perfectly. <A 
nozzles is an 


loss by 


seal 
comon 
untrue avoid 
those 
method of grinding the 
obtain a seat for the stopper has been 
perfected. <A investigation 
that brick 
disturbed, exposed surface, loses much 
For that 


scrapping 
surface to 
recent has 


shown refractory having a 


of its refractoriness. reason, 


the author is not in favor of disturb 
ing the bonded surface of the mate 
rial. 

If more than one nozzle in a thou 





798 





] 


causes 1OSS 


the 


careless 


sand while pouring, 
either to 


workmanship 


traced 
faulty 


fault can be 
inspection, or to 


when the nozzle is placed in the ladle. 


The best fire clay will withstand more 
than the average temperature of metal 
made in an open-hearth furnace and, 


Assembles Stoppers 
ing of steel 


> CCESSFUL pou ( 
istliugs lepe wads Mpon the 


j 


q sal fy of the nateriais ws d in i] 


hie assembly of the stoppe ws. 
jnothe) few pon which p nt 
md ONS de pre nds s the 
pertectioi ot the nozzle. las pee- 


and nozzles, in 


en bly oT stoppers and preheat 


"wg 7 ladle s are d SCHUSSE d lv 
this, thre eighth oT a SErIES ol 
irticles yy i hie product on oT 
feel castings Y) the pwodern 
foundry 

f t he hoz Ale crac ks, it t Case ot 


faulty manufacture 


However, the manufacturer cannot 


| with all ladle trouble. If 


be chat ged 


a heat is tapped at a temperature of 
2950 degrees Fahr. and the nozzle is 
at 70 degrees Fahr., difference’ in 
temperature is too great and almost 
unything may happen to the nozzle 
or the stopper. It is inconvenient but 
safe and economical to preheat the 
ladle before tapping a heat into it 
While the degree of preheat may vary 
in different shops, each ladle should 
be brought to a defin’te heat as stand 
ard practice within any one plant, The 
melter then will know about how much 


steel in 
the ladle 


heat will be lost by the 
bringing the temperature of 
that of the 

Only a small amount of 
radiated through the walls of the ladle. 


the 


lining to metal. 


heat is 


By taking metal temperatures at 





grec! Castings 















time of tapping and 


after only a few molds 


have been poured, th 
amount of heat absorbed 


by the ladle lining 


may be established. It 

will be found that the 
ladle will absorb enough heat fron 
the metal to reduce the tempera 
ture of the steel about 100 degree 
Fahr. even when the ladle has bee 
preheated thoroughly. Amount of heat 
thus absorbed depends on the extent 


to which the ladle has been preheated 


When ladles are preheated properly 
contact between the hot metal and 
the ladle lining when the heat is 
tapped causes a minimum of action 
rhis prolongs the life of the linin; 


and is a desirable condition from 


standpoint of metal quality 


Gives Ladle Practice 


Setting the nozzle in place an 


ramming the material around it is ar 
the work of pr 
the 


That phase of the work is sub 


important part of 


paring ladles to receive molte 
steel. 
ject to neglect which may interfer: 
with smooth pouring and also may be 
metal. Therefore 
untiring watchfulness by 
the 


not of 


the cause of loss of 
it requires 
ladleman 
the 
the steel foundry 
The 


care ol 


the pit foreman o1 head 
All brick 


dimensions but, fon 
should be 


nozzle are same 
sufficient. 
take 


from 


two sizes 


smaller is required to 


heats up to 20 tons small open 


hearth units, electric units and smal! 


converters. Foundries tapping large: 


heats require larger nozzles. 


It is not necessary to increase the 
diameter of the orifice through whic! 
the metal flows in proportion to thé 


he heat. This will 


the nature of the 


increased size of t 


be governed by 


product and the speed of pouring 
Speed of pouring depends on the siz 
of the gate and on the thickness and 


height of the sections most difficult 
to run 
Dimensions of a nozzle for a 30 


Height 
diameter, 6's 
deep by 


are about as follows: 


inches; 


ton heat 


overall, 674 
bell, 1% 


inches; inches 


inches in diameter at the top side; 
orifice, 1'2 inches in diameter; part 
extending through the nozzle plate, 
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length, 1% inches, diameter, 3% 
inches. 

The distance from where the nozzle 
rests on the plate to the bottom of 
the bell is 3% inches. The thickness 
if the nozzle wall on any side of the 
inches. These dimensions 
the actual wearing — sur- 
faces. It is obvious that undue 
ting away of the material by the flow- 
ing metal rapidly weakens the nozzle. 
Brick which show any sign of weak- 
ness or irregularity in grain structure 
of the clay should not be used. 


orifice is 2% 
show 
cut- 


Perfection Is Required 


The nozzle plate is attached to the 
bottom shell of the ladle. The hole 
through which the nozzle extends as 
well as the section of the plate on 
which it seats are machined so as 
to fit snugly. The height of the noz- 
zle should be such that its top comes 
flush, or a little above the brick lin- 
ing in the bottom of the ladle. If 
the nozzle is too short, the bottom lin- 
ing must be thin or the 
around the will be too 
If it is long, the bottom 
be unnecessarily deep, and will use 
valuable space which is required for 

Contour of the bottom of all 
should be alike after the noz- 
and the bottom material 
rammed in place and smoothed over. 

An assembled 
the rod, stopper-head, 


made basin 


nozzle deep. 


too will 


metal. 
ladles 
zles are set 
stopper consists of 
special sleeve, 
regular sleeves, washers and nuts. One 
end of the rod is threaded for about 
15 to 20 inches. That permits a 
washer and nut to be drawn down 
against the sleeve brick to hold them 
The threads also fit the nuts 
hold the gooseneck 
in place. The stopper-head end is 
bored out to admit the stopper pin, 
and is slotted to admit a key which 


in place. 
that are used to 


also passes through the pin 
to hold it in place. 

Stopper heads generally are made of 
graphite. A few users’ advocate 
made of clay and graphite 
mixed. They are fastened snugly but 
not too tightly to the end of the 
stopper rod by the stopper pin, The 
head of the pin is countersunk in 
the graphite head. When the 
bly is complete, about the 
is to fill the countersunk 
ground graphite to 
from the excessive heat. A 
shaped on the one end to 
the stopper head, next is fitted on the 
The the 
enters then is 
graphite. 


stopper 


stoppers 


assem- 
task 
with 

pin 


last 
hole 
the 


sleeve, 


protect 
telescope 


rod. part of head 


} 


stopper 
that the sleeve 
with plastic, finely 
That makes a joint 
to preclude the molten steel from com- 
the and 


coated 
ground 
sufficiently close 


ing in contact with steel rod 
pin. 

The regular 
the stopper rod 


sleeve is attached to 


are placed on 
after the special 
the head. Ap- 
proximately 10 regular sleeves are re- 
quired for a 
a 30-ton heat. 


sleeves 


stopper to be used on 
The ends of the sleeves 
coated with 
the consistency of mortar before they 
are placed When the last 
sleeve brick is in place, a washer is 
slipped on the rod and the assembly is 
tightened with a 


are fireclay mixed to 


together. 


nut. 


Is Important Work 


Assembling the 
A stopper-head failure is 


stoppers is impor- 
tant work. 
serious and may cause a large loss of 
A faulty joint two 
brick 
Some 


metal. between 


of the 


siderable 


sleeve cause con- 


foundries 


ma) 
loss. steel 
give each stopper a coating of slurry. 
This is a mixture of fireclay, graphite, 
coal, tempered to 


and sometimes 


a stiff paste and smeared on by hand. 


sea 


Little trouble is encountered from ex- 
cessive wear of the brick, or 
faulty joints when 
followed. 

Stoppers should be asembled far in 
of the time that they will 
Nothing is gained by making 


sleeve 


that practice is 


advance 
be used. 


them up ahead of schedule unless they 


are placed in a heated atmosphere 
so that all moisture will be driven off, 
Several steel foundries have specially 
constructed furnaces for drying stop- 
pers. heat the head of the 
stopper almost to a red heat just be- 


Some 
fore using it. This practice tends to 
trouble from broken 
heads. The brick not 
to so great a difference in temperature 
when the strikes the ladle as 
they are the stopper is not 
heated. 


minimize stopper 


are subjected 


metal 
when 


Favors Change 


tile 
Length, 


Standard dimensions of sleeve 
are approximately as follows: 
91% inches; diameter, 5'4 inches; ori 
fice, 2% inches; wall of the tile, 1% 
inches. As _ the rod is but 
1% inches in diameter, it would seem 
that 2 
to admit 
14-inch 
sides having the tile fit 
snugly. However, the 
ing tile, which is a 
product, changed is for 
undertake but 
large 
that it 
the 
enough to 
He 
reduction in 
the 
the 


made 


stopper 


enough 
give 


would be big 
This would 
for 
the 


matter of 


inches 
the 
extra 


rod. 


material wear be- 


rod more 
hav- 
sleeve standard 


not any one 


user to alone, requires 


concerted action by a number. 
The author 
advantageous to 
just large 
the stopper rod. 


any 


would be 
tile 
slip on 


believes 
have sleeve 
made 
not 
the diameter 
orifice is to be 
the tile 
corresponding]|)\ 


does recom- 
mend 
of the tile. If 
made smaller, 
should be 
thicker. 


wall of 


Shows Effect of Alloy Additions 


MPROVEMENT of cast iron by ad- 

dition of various alloying elements 

is attracting considerable attention 
the world Recently Arthur B. 
Everest, London, spoke at a meeting of 
the London section of the Institute of 
British Foundrymen on the subject of 
alloy and presented some 
results from his past five 
developing alloy cast 
conclusions fol- 


over. 


cast iron, 
obtained 

work in 
Mr. 


years 
rons. Everest’s 
low: 

A preliminary consideration of the 
suitability of an alloy element, which 
must take account of 
illoying properties, and so on, limits 
extent the 


clearly cost, 


to a marked number of 
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which appear to justify fur 
investigation. The next factor 
to consider is, undoubtedly, the _ in- 
fluence of the given element on the 
relative stability of the combined and 
graphitic the casting, so 
that the desired general condition of 
the may be Next 
having adjusted the composition of the 
iron so as to the desired 
general condition, one must study the 
influence of the alloy element on the 
properties of the _ individual 
constituents of the structure of the 
that the additions may be 
made judiciously with a 
the best 


elements 
ther 


carbons in 


iron obtained. 


produce 


specific 


iron, so 


view to ob- 


taining all-round results. 


Experiments with aluminum in cast 


which at first sight appears a 
alloy addition, gave dis- 


appointing results owing to the diffi- 


iron, 
promising 


culty of oxidation of the aluminum in 
the 


not 


iron. Consequently, this line has 
been followed up extensively. 

with nickel and with 
nickel-chromium have given definitely 
promising results, and a general 
provement in the properties of 
iron has been demonstrated by 
judicious of these elements, 
these may be summed up conveniently 
by a diagram. 
the 


group of cast irons resulting from the 


Experiments 


im- 
‘ast 
the 
use and 
The accompanying fig- 


ure gives hardness values of a 


799 





use of alloy elements and control of 
composition. In this diagram, one 
division to the right of point A corre- 
sponds to the addition of 1 per cent 
of the element indicated, and one 
division to the left marks a corre- 
sponding reduction in composition. 
The irons shown have compositions 
as nearly as possible similar except 


for the changes indicated, the hard- 
ness values are the means obtained 
on the l-inch and %-inch steps of 
step castings. The composition of the 
base iron shown at point A is as 
follows: 
Element Per Cent 

2 RE einen acme 3.1 

OM): <ncnsvsduaanaieosamsveosasenaiana 0.67 

SD. -scushesnhincs cdiesaniahenieieubabunmeaaied 2.0 

BT insists acctebbiaddanedpaniianieia 0.85 

ie: <ahananaciceuicemmedaieiedaamumiinaras 0.10 

i -cesteibchabeadabseine saasbinesiaiies 0.17 


Given a base iron of this type, 
nickel may be added to it direct, with 
a certain improvement in hardness 
as shown in the illustration. This 
is often accompanied by an improve- 
ment in strength and other properties, 
but to obtain the maximum benefit 
of the alloy addition further control 
of the composition usually is desirable. 
To obtain the best results in the alloy 
iron two courses are open to us. The 
first as shown by the points C and D 
involves initially a reduction in the 
silicon content of the iron to counter- 
balance the graphitizing effect of the 
nickel. In _ this marked all- 
round improvement of the iron gen- 


case a 


erally is obtained. However, if this 
silicon control is not a_ practical 
proposition, then, as indicated by 


points E and F, this same result may 
be obtained by the initial addition of 
chromium to harden up the iron, this 
being subsequently rendered machin- 
able by the addition of nickel. 
Alloy virtue of 

improved finding 
tensive application in the engineering 
world for such 
and cylinder liners for automobile en- 


-ast irons, in their 


properties, are eX- 


‘astings as cylinders 


gines, compressors, diesel engines and 
and for -astings 


pumps, 


pressure 


TWENTY TONS OF METAL WERE 


HOURS AFTER IT 


REQUIRED 





Hardness 


BR 




















-0.5 0 + 0.5 + 1.0 


Per Cent 











DIAGRAM GIVES HARDNESS OF CAST IRON 
WITH AND WITHOUT ALLOY ADDITIONS 


generally, for pistons, and for heat- 
resisting castings, molds, ete. 

It has been demonstrated that the 
marked improvement in properties, to 
which extensive reference has _ been 
made, can be obtained at an economic 
cost; and it is felt definitely that in 
the development of this class of mate- 
rial, industry has a tool which defi- 
nitely will help it to regain some of 


the trade which it has lost in the 
past few years through the insuffi- 
ciency of its products. In addition, 


by increasing its reputation for qual- 
ity production, the application of its 


castings may be extended, and this 
at a price compatible with the im- 
proved properties and _ service ren- 
dered. 

In the future the foundryman may 
look forward to a time when cast 
iron will be restored to its own as 


eminently the most suitable material 
for many cast structures, and coupled 


with the restoration of this material 
to favor in the eyes of the engineer, 
he must associate reliability, with 
which control of composition is syn- 
onymous; and, moreover, in_ the 
specifications of composition it is to 


be expected that in the future alloy 
will find a prominent 
the high-class castings 


elements place 


for all made. 


















TO FEED THE CASTING SEVERAL 


WAS POURED 








Foundry Company Is 


Organized 


The Janesville Foundry & Machine 
Co., Janesville, Wis., has been organ- 
ized by A. W. Schlueter, owner of the 
Schlueter Boiler Works, and Walter 
Reynolds .of Beloit, Wis. The com- 
pany has taken over the foundry of 
the New Doty Mfg Co. at 301-321 
North Main street, Janesville, which 
has been idle for some time. The 
concern will specialize in gray iron 
castings for local and nearby indus- 
tries, including the Northern Conveyor 
& Mfg. Co., Rock River Engineering 
Co. and others. Mr. Schlueter will 
continue to operate his boiler works, 
Mr. Reynolds being actively in charg: 
of the foundry business. 


Makes Large Casting 


For the past two years the Wheel- 
ing Mold & Foundry Co., Wheeling, 
W. Va., has been active in the pro- 
duction of large steam-hammer cast- 
A recent product of the com- 
was an anvil-block casting for 
steam hammer being 
the Chambersburg 
Chambersburg, Pa. 
weigh 240,000 


ings. 
pany 
a 25,000-pound 
manufactured by 
Engineering Co., 
The finished unit will 
pounds and when it is completed will 
be shipped to Italy. 


The casting is of mild steel of the 
following analysis: 
Element Per cent 


Carbon 
Silicon 
Sulphur 
Phosphorus 0.034 
Manganese 0.90 


Three heats were 
the casting and a total weight of 160 
tons was cast. Several hours after 
pouring a heat of 20 tons was used 
for feeding. 

All 
in the 
loss of a 
would mean a 
The block was 
face down in a dry sand mold set in 
the floor, the bottom of the block be 
the floor. Small 
considered due to the 
but lightening 


cores were successfully each 


O30 


0.029 


required to pour 


taken 
the 


magnitude 


precautions were 


pouring as 


known 
molding and 
casting of such 
tremendous expense. 


cast with the working 


level with cores 


not 


ing 
were large 
two 


used in 


volume of metal, 


end. 


Temporary trunnions were cast on 
the ends to facilitate handling in 
addition to the permanent ones on the 


sides. These end ones were later re- 
moved. Inspection showed the block 
to be perfectly sound in every par- 
ticular. No shrinkage cavities or 
cracks of any kind were apparent. 
The accompanying illustration shows 
the anvil block an a car and gives 
some idea of its overall dimensions 
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Simplifies Molding 


of Iron Plates for Gas and Chemical Tanks 


AST iron plates for tanks used 
C in gas, chemical and other 

plants usually are ordered in 
sufficient quantity to warrant special 
equipment. Even when the order 
only covers a number as low as 100, 
the average general jobbing shop is 
justified in spending a little money 
in special flasks. The casting shown 
in Fig. 1, approximately 4 feet square 
with a ribbed flange on all four sides 
and weighing approximately 500 
pounds is fairly typical of that class 
f castings. 

Where the foundry is equipped 
with a jolt rollover molding machine, 
the job is simplified greatly, but even 
where one of these labor saving de- 
vices is not present, considerable sav- 
may be effected in the follow- 
manner. 


ings 
ing 
Make Skeleton Pattern 


A skeleton pattern is made with 


the interior ribs all in place and 
with the bolt hole core prints fas- 
tened on the outside. Where the 


prints are fastened on the inside it 
is necessary to nail each core in 
place. The top of the heel print on 
the outside touches the cope and 
holds the core without any nail. Also 
a cleaner draw is assured where the 
brackets are on one side and the 
prints on the other side. Particular- 
ly on a pattern of this kind where 
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PLATE CASTING IN 
AND SECTION 


FIG. 1—TANK 
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By J. H. Kastham 
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FIG. 2—TANK PLATE SKELETON PATTERN 





the brackets and prints are so numer- 
ous. 

Where plates are ordered in various 
sizes it is advisable to make a num- 
ber of light one-piece cast-iron flasks 
providing approximately 9 inches 
clearance on each side of the largest 
pattern. Instead of plates, the drags 
are provided with flat bars across the 
bottom. Twice as many drags as 
copes are required. Which means 
that while the drag is utilized only 
once each day, the cope is used twice. 
The joints of the flasks are machined. 


Lay Drags on the Floor 


In practice the drags to the re- 
quired number for the day’s operation 


are laid down on the floor in an 
approximately level position. The 


drag is filled with sand and the pat- 
tern is bedded into position with the 
upper surface perfectly flush with 
the machined joint of the drag. Weak 
facing is used on the outside and 
inside and the sand is tucked care- 














FIG PLAN AND SECTION OF 


FLASK 


COPE 


fully into the corners of the brackets. 
The flat surface inside the frame is 
vented all over and then struck off 
with a suitable straight edge. Plain 
sand or a weak facing is used on this 
part of the mold to prevent a cold 
shut. 

The pattern is swabbed, rapped 
and drawn out of the sand and then 
the inner edge of the mold is finished 
rapidly with the aid of two loose 
brackets which are moved from space 
to space. With the majority of sands 
it is advisable to sink a nail in each 
sand corner next to the bracket. This 
prevents the exposed corner from 
crumbling or moving under the im- 
pact of the stream of iron. 


Set Bolt 


After setting the bolt cores, a row 
of shallow gates is cut along one 
side and a light coat of blacking is 
applied to the mold face in the vicin- 
ity. With exceptionally heavy cast- 
ings a coat of blacking may be re- 
quired all over the face of the mold. 


Cores 


The cope flask is provided with 
guide and clamping lugs on _ both 
sides, with trunnions for convenience 


in turning, with the bars chamfered 
on both edges and extending to with- 
in %-inch of the face represented by 
the machined joint. This cope 5 
inches deep and with 5-inch 
between the bars will require no gag- 


spaces 
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gers to hold the sand. The copes are 
rammed in succession on a large flat 
plate or board provided for the pur- 
The upper surface is formed 
straightedge. Gate are 
place on two opposite 
set for the first casting 
set for the second. 
after the 
in the first casting the 
and the 
around the sprues. 
is lifted, turned and placed on 
the second drag, where the head is 
built up and the mold made ready for 
the iron. On comparatively small 
flasks it may be necessary to plug the 
openings left by the first set of gates, 
but on the flasks this is not 
necessary. are needed. 


pose. 
with a 
adjusted in 


pins 
sides, one 
and another 

Immediately metal has 
head is 


loosed 


set 
removed sand _ is 
The cope then 


over 


larger 
No 


risers 


Chain Belt Issues New 
Equipment Catalog 
Chain Belt Co., 
subsidiary, the Stearns Conveyor Co, 
have 815-page 
catalog. The first the 
book are devoted to views of the Chain 


Milwaukee and its 


Cleveland, issued a 

few pages of 
Belt plant, a discussion of the advan- 
handling, a list 

the com- 
and types 
con- 


tages of mechanical 
of the 
pany, 


and 


industries 
on 


served by 
notes ordering 


applications of chains and 
veyors. The next 
engineering features and care of con- 
Various type chains are illus- 
and_ their 
Elevators are 
with line 
reproductions in 
Bucket 
and 


section discusses 
veyors. 
des- 
and 
and 
next 


trated specifications 


cribed. described 
illustrated 
halftone 


section. 


drawings 

the 
different 

screening 


carriers, 


type conveyors water 


also receive considerable 
The book is well illustrated 


photographs of 


machinery 
attention. 

with 
typical 


reproduction of 
drawings 
features. 


and 
assembly 


installations 


showing general 


Four Companies Merge 

Negotiations were completed August 
31 by the Stacey Engineering Co., Co- 
the 
Construction Co., 

Blower 
the Wil- 
Pottstown, 


lumbus, O., for the acquisition of 
Stacey Bros. Gas 
Cincinnati, the Connersville 
Co., Connersville, Ind., 
braham-Green Blower Co., 
Pa. The Stacey Engineering 
new Ohio corporation, will operate as 


and 
Co., a 


a holding company. The merging com- 
panies have been engaged for a long 
the 
gas 
other 


period in manufacture of gas 


holders, exhausters, blowers, 


pumps and used by 

and 
The 
headed by 
of the 


With 


apparatus 


oil gas companies. 


new holding corporation is 
Bemon G. Dawes, chairman 
board of the Pure Oil Co. 
him are associated Carmi A 


ROY 














FIG. 5 PLAN VIEW OF FINISHED MOLD 


Cleveland, F. S. Heath 


others, as 


Thompson of 
of Columbus and well as 
a number of the heads of 
the companies named. Directors and 


operating 


officers of the company are as follows: 
B. G. Dawes, chairman of the board; 
Carmi A. Thompson, president; F. S. 
Heath, Stacey and John T. 
Wilkin, presidents; D. H. Mul- 
loney, and C. A. Ward, 
The home offices of the 
Stacey Engineering Co. lo- 
cated at Columbus, O., for the present. 


Wayne 
vice 
secretary, 
treasurer. 
will be 


of 


Proposes Revision 
Freight Rates 


A. E. Later, an examiner of 
interstate 


the 
commission, has 
report for the 
commission in which he found that 
the rates on rough steel castings from 
O., to Gibson, Grasselli, Burn- 
Hammond, East and 
Ind.. Hegewisch and 
Chicago, TIIl., unreasonable 
in the past 
for the 
reasonable rates be 
the future. This proposed de- 
cision is in the case of the Ohio Steel 
Foundry Co., i the 
Baltimore & railroad. 


commerce 


prepared a_ proposed 


Lima, 
ham, Chicago 
Calumet, and 
were not 
but they 


future. 


are unreason- 


able He 
that 


for 


proposes 


prescribed 


Lima, against 


Ohio 


Paper Mills Use Castings 
778) 
One of these dryer heads 5 feet diam- 


(Concluded from Page 


eter and weighing about 
is shown in Fig. 10. 
the head quite 
The slightest draw, segregation or 
porosity at the neck will cause trouble 
high 
Usually the casting is poured 
that is with 
the 


various sizes and 


1500 pounds 
Specifications for 
exacting. 


driver are 


when the machine is running at 
speed. 
in the 
the 

Screens of 


position shown, 


journal bearing in core. 


meshes 
are employed in large numbers and 
continual experimenting is going on in 
this of these cast- 


ings is shown to the right in Fig. 1. 


department. One 


An ingenious method for making the 
mold is illustrated in Figs. 6 and 9. 
Only one vertical line of openings is 
shown on Fig. 6. The casting carried 
24 of these with four openings to a 
row or a total of 96 openings. The 
openings were made by cores from 
the corebox shown in Fig. 2. Two 
tiers of these cores, mounted on 
top of the other, formed the 
wall of the mold. They 
sembled around a center core made by 
ramming sand the suitable 
diameter pulley ring and drawing the 
ring to the height. The 
small segment shown at the 
bottom of Fig. 2 were employed to 
form the internal flange on the cast- 
ing. The inner core was blackwashed 
and skin before the 
were assembled around it. 


one 
outer 
were as 


inside 


required 


cores 


slab 
The entire 
flask 
heap sand was rammed in the 
space between’ the and the 
flask wall to hold the cores firmly in 
This feature is shown in the 
part of Fig. 9. Continual 
and improvements in_ this 
for pat- 


dried cores 


assembly was surrounded by a 
and 


cores 


place. 
upper 
changes 
type of machinery call 
terns and new castings. 


new 


Fluorspar Output Is Up 
The outstanding 
fluorspar industry in 
increase in the 
spar that 
93 per 


feature of the 
1928 the 
duty on fluor 
not 


was 
rate of 
than 
calcium fluoride, ac 
recent bulletin 
by the department of commerce. This 
rate from $5 to $7.50 a 
short shipments 
the since 1922 and the im- 
ports the smallest since 1923. 
Mining of that material was resumed 
in Nevada. In 1928 the shipments 
of fluorspar from domestic mines ag 
gregated 140,490 short tons, valued at 
$2,656,554, an increase of 25 per cent 
in quantity and 31 
1927. That 
in five 
New 
The 
used 3694 
2.63 
amount 
had 
ton. 


contains 
cent of 
cording to a 


more 


issued 


increased 
ton. 

largest 

were 


Domestic were 


cent in value 
substance is 


per 
mined 
Ken- 
and 
foundry industry in 
short tons of fluor- 
cent of the output 
valued at $66,215 
of $17.93 


over 

chiefly 
tucky, 
Nevada. 
1928 


Illinois, 
Colorado 


states, 


Mexico, 


spar or 
That 


and 


per 
was 
an 


average value 


per 


Installs New Equipment 
General Bronze Co., 3212 Smallman 
street, Pittsburgh, is 


installing new 
equipment in its 


That 
pany has contracted for a centrifugal 
molding the 
of bushings and other castings. 


plants. com- 


machine for production 
The 
melting capacity is being doubled and 
the installation is expected to be com- 
pleted in the near future. 

1929 
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HAT OTHERS ARE IHINKING 





Gives Electric Furnace Data 


Report on the Results of the Ques- 

mnaire of the Electric Furnace Com- 

ttee of the Verein Deutscher Gies- 

reifachleute on the Dimensions and 
Capacities of the Electric Are Fur- 
naces, Die Giesserei, Dusseldorf, Ger- 
many, May 10, 1929. 

The electric furnace committee of 
the Verein Deutscher Giessereifach- 

ite sent a questionnaire to German, 
Austrian, Hungarian and Czecho-Slo- 
vakian electric steel works requesting 
information on their electric fur- 


naces. Replies were received from 18 
plants which employed 1 acid lined 
and 23 basic lined are furnaces. Fur- 


naces were divided into seven groups 
based upon the capacity. The first in- 
cluding those up to 1 ton, and the 
seventh those having a capacity be- 
tween 12.8 and 15 tons. Data pre- 
sented in the form of tables and dia- 
grams contains information on gener- 
al dimensions of the furnaces; volt- 
age used and kilowatt consumption; 
efficiency. kilowatt consumption and 
melting time; duration of refining pe- 
riod; distribution of time of working 
heat per ton; durability of lining and 
consumption of refractory materials, 


etc. 


Removes Sulphur 


The Elimination of Sulphur from 
Alloys of Iron, by K. Gierdziejewski, 
Foundry Trade Journal, London, June 
20, 1929. 

According to the author, sulphur 
may form several compounds with 
iron and manganese as follows: Iron 
sulphide, which has a melting point of 
1200 degrees Cent.; manganese sul- 
phide which has a melting point of 
1620 degrees Cent.; iron-manganese- 
sulphide eutectic which has a melting 
point of 1181 degrees Cent., and iron- 
iron sulphide eutectic which has a 
melting point of 980 degrees Cent. 


Iron sulphide is dissolved easily in 
molten metal while manganese sul- 
phide with its low specific gravity 


rises to the surface of the bath and 
may be removed with the slag. Maxi- 
mum solution of sulphides in slags 
is obtained when the slags contain 
large amounts of the oxides of the 
elements which in this case are MnO 
and FeO. Under conditions existent 
in the cupola it is possible to raise 
the MnO and FeO contents by in- 
creasing the amount of manganese in 
the charge; introducing into the 
charge a manganese-rich flux such 
aS manganese ore or manganese-rich 
slag; and by the use of basic slags. 
The author has found the increase 
manganese content advantageous 
and recommends that enough manga- 
e be included so that a minimum 

0.7 per cent manganese be ob 
ained in the cast metal. The iron 
should be run hot enough from the 

ola so that it may be allowed to 

nd for a time to complete the re- 


+ 
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action between iron sulphide and man- 
ganese. A basic slag containing 35 
to 45 per cent total CaO plus FeO de- 
sulphurizes well, but is not as fluid as 
it might be. Fluorspar will assist in 
fluidizing the slag to a large extent. 
Sodium carbonate also gives good re- 
sults if it does not come into con- 
tact with slag containing silica. 





Classifies Pig Iron 
Study of the Classification of Pig 


Irons. Bulletin de l’ Association Tech- 
nique de Fonderie de Belgique, Brus- 
sels, June, 1929. 

The article is divided into three 
sections. The first section gives the 
scheme of classification of the Asso- 
ciation Technique de Fonderie of 
France. This covers pig iron castings, 
which include phosphorus pig iron 


with 1.5 to 2.0 per cent phosphorus, 
semi-phosphorous with 0.5 to 1.0 per 
cent phosphorus and hematite with 
0.12 per cent phosphorus maximum. 
European and American malleable 
pig iron come next, and finally pig 
iron for steel foundries, which in- 
cludes hematite for the small con- 
verter and for the open-hearth fur- 
nace. 


The second section reviews the 
position of the subject in the United 
States and in Germany. The Germans 
divide their pig iron into three 
groups, according to the phosphorus 
contents. The third section gives the 
proposals of the committee of the 
Belgian association. It is found that 
the permissible variations of the 
French project, especially as regards 
silicon contents, are too wide, and 
the Belgian committee concurs with 
the American _ specification. The 
arcticle ends with a paragraph on the 
method of control. The committee con- 
curs with German in the method of tak- 
ing 3, 4 or 5 sample pigs for a charge 
of 10, 15 or 20 tons and also recom- 
mends the analysis of each pig separa- 
tely. 


Uses Rotating Forehearth 


The “Giree” Cast Iron, by L. F. 
Girardet. Bulletin of the Association 
Technique de Fonderie, Paris, May, 
1929. 

In the bulletin of February, 1928, 
the author described certain experi- 
ments made with the object of ob- 
taining high-duty cast iron. Among 
other factors it had been found that 
by using a rotating forehearth, good 
results were obtained. Thence the 
name given to this iron, the French 
word giratoire, meaning rotating. 

In the present article. after re- 
calling the principles given in the 
preceding bulletin, the author presents 
the results obtained from further ex- 
periments, on ordinary cast iron and 
on semisteel. In both cases no appre- 
ciable change in chemical composition, 
after rotation, has been found. In 





the case of ordinary iron, the shear- 
ing strength is increased by rotation 
by about 40 per cent, and the brinell 
hardness increases and becomes uni- 
form on various points of the piece, 
the test piece having been previously 
polished. In the case of semisteel, 
the increase in the shearing strength 
is about 20 per cent greater, and the 
brinell hardness shows no appreciable 
variation. 


_Micrographs shows the modifica- 
tions brought about by rotation in 
the structure of the iron. In ordi- 


nary cast iron handled by this meth- 
od the graphite becomes divided into 
flakes and lamellae throughout the 
casting. The pearlite also is more 
homogeneously divided, and the lamel- 
lae of cementite are reduced in thick- 
ness. Similar results were obtained 
in the semisteel micros. 

A test made to show 
corrosion on rotated iron 
in full, the attacking 
the liquor used in the manufacture 
of soda by ammonia. It was found, 
after a two-hour test at a tempera- 
ture of about 73 degrees Cent., that 
the loss of weight in the case of the 
rotated iron was 24.4 per cent less 
than if not rotated. 


the effect of 
is described 
medium being 





Remedies for Defective Castings 


Defects in the Manufacture of Cast 
Tron and Steel Castings, by Berhard 
Osann, Die Giesserei, Dusseldorf, Ger- 
many, May 24, 1929. 

The author places defective cast- 
ings in 11 divisions which include 
porous metal, metal too hard; metal 
too soft; sluggish metal: piping; seg- 
regation; shrinkage; gas holes; scab- 
bing; permanent growth. and inverted 


chill. Porosity in castings may be 
corrected by using low-carbon, low- 
silicon iron with a phosphorus con- 
tent about 0.4 per cent. The iron 


must be chosen so that the kish graph- 
ite is nil, and the castings do not 
become too hard. Too hard castings 
may be remedied by maintaining the 
proper carbon and silicon content. If 
only an occasional hard casting is ob- 
tained annealing at 800 degrees Cent., 
cooling to 600 degrees in the furnace 
and then in air. Such treatment has 
lowered brinell hardness from 194 to 
135. Another heat treatment is to 
heat the castings at 370 degrees Cent. 
for seven hours, then decrease the 
temperature to 360 degrees for 20 
hours—cool in air. Sewing machine 
parts have been annealed by placed 
in an empty pouring ladle and cover- 
ing with ashes or charcoal dust. Al- 
lowing the castings to remain in the 
sand also helps. Piping or volume 
contraction may be remedied by 
proper placing of risers, or better by 
changing the design so as to elimi- 
nate sudden changes from heavy to 
light sections. The author then dis- 
cusses the subiect of segregation, 
shrinkage, gas holes, ete. 
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G In One Year's Time 

a little over a year ago, the Gray Iron 
institute started to work on its program of ag- 
gressive principles announced earlier in the year 


J UST 


at its organization meeting. In August, 1928 
the board of directors of the institute appointed 
Arthur J. Tuscany manager. At that time the 
organization numbered only forty to fifty foundry 
company members. Today, this membership has 
been increased to more than two hundred. Start- 
ing with no financial backing, the institute has 
been operated and expanded to a working basis 
entirely upon its income from members dues. It 
is solvent and self-sustaining, active and aggres- 
sive at one year after its work was launched. 


A CHANGE in the public appreciation of gray 
iron castings already is apparent. Gray iron 
means to the lay mind a material which is de- 
pendable and useful for a wide range of service. 
The shadow of reproach carried in the term 
ordinary cast iron no longer darkens the path 
of the gray iron foundryman. Disparagement of 
all products of gray iron foundries lacks the en- 
thusiasm which carried every slighting reference 
to cast iron into the public print during the past 
few years. Some, if not all, credit for this change 
of popular opinion may be assumed by the Gray 
Iron institute. With the coming year many more 
accomplishments along the lines of business ad- 
vancement for the gray iron industry will be 


furthered by that organization. 
A G Helpful Suggestions 
CERTAIN foundry in Knoxville, Tenn., has 
placed a suggestion box in the plant where the 
men may place descriptions of their ideas to im- 
prove operating efficiency. This is a good meth- 
od for obtaining the confidence of the men and 
has worked to the company’s advantage in many 
large, as well as small industries. It gives the 
men the feeling that they are not considered ma- 
chines, but that they are craftsmen and know 
their work. Of course, the added remuneration 
that usually accompanies accepted suggestions is 
a further inducement. 





O xe large manufacturer of electrical equip- 
ment gives regular monthly rewards for the best 
suggestions that have been brought to the com- 
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pany’s attention during that period by the work- 
men. That company has profited by its policy 
and it would be well for foundries to adopt the 
suggestion box or some similar plan to give th 
men a chance to aid the firm for which they 
work. Such plans that give the workmen a 
feeling of partnership inspire their confidence in 
their employer. 





P @ Why Not Roof With lon? 
ERENNIALLY some foundryman or some 
one closely associated with the industry puts for- 
ward the idea that cast iron will make good roof- 
ing material. The suggestion is not new, but 
when someone actually devises a slab, strip, tile 
or shingle to serve the roof builder, the way 
will be clear for an important field for cast iron. 
Too heavy, says the architect. Concrete slabs 
weigh from 10 pounds per square foot for the 
lightest material made with special aggregate to 
20 to 25 pounds per square foot for the unit re- 
inforced type. Slate weighs from 8 to 20 pounds 
and plain tile as much or more for each square 
foot unit. Cast iron plates, 44-inch thick will 
weigh ‘ess than 10 pounds a square foot and a 
section 14-inch thick would weigh under 20 pounds 
per square foot. 


Tuat the idea of cast iron roof construction 
is not new has been shown repeatedly by refer- 
ence to the dome of the United States capitol 
building at Washington which was covered with 
cast iron plates. This job, undertaken in 1856 
when the old wood roof, sheathed with copper 
was removed, was not completed until 1865, when 
the collosal head of Columbia was set in place to 
an artillery salute of 35 guns. The dome re- 
quired 8,909,200 pounds of cast iron, purchased 
from James Beebe & Co., Baltimore for 7 cents 
a pound. 


Tue inspiration stands. What is good enough 
for the capitol should be excellent for thousands 
of industrial and commercial structures. Only 
the initiative and genius of some inventive soul 
is needed to open a market for cast iron roofs. 
Rust resistance, strength to withstand snow and 
wind load, durability and appearance are quali- 
The challenge is open to gray 
iron, special alloy cast iron and perhaps also to 


ties to be sought. 


malleable and cast steel. 
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Trade Trends in Tabloid 


HE business outlook in the foundry indus- 
Th for early fall is encouraging despite 
slight recessions in malleable and steel cast- 
ngs orders and a decline in automotive produc- 


over the corresponding week of 1928. Pig iron 
production in August showed a slight decline, ac- 
cording to statistics compiled by Jron Trade Re- 
view. August totaled 3,738,439 tons compared 


























































al tion with its reflex upon the gray iron branch. with 3,782,511 tons for July and 3,136,995 tons 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 








RNEST LANCASHIRE has re- 
EK, signed as a member of the 
faculty of the University of 
connected with the 
American Steel Foundries at the 
Granite City, Ill, plant. Mr. Lanca- 
shire received his metallurgical train- 
ing at Sheffield university, Sheffield, 
Eng. He assistant in the 
Brown-Firth Laboratories, 
Sheffield, for four years and also 
worked as shift chemist for the New- 
castle Alloy Co., Newcastle-on-Tyne, 
Eng., manufacturers of both acid and 
electric Mr. Lancashire 
England and came to the United 
1923, and entered 
American Steel 
and re- 
City, 
be- 


Illinois to become 


served as 
Research 


basic steel. 
left 
States 


the 


in August, 
of the 
Foundries as metallurgical 
search chemist at the Granite 
Ill., plant. Later he 
for 


employ 


resigned to 
the Standard 


come metallurgist 

jrake Shoe & Foundry Co., Pine 
Bluff, Ark. He served with that 
company for two years when he re- 
signed to become instructor at the 
University of Illinois, Urbana, IIl., 


taught heat treatment of 
the microscopic 
steel. Mr. Lancashire is 
the American Foundry- 
men’s association and of the Ameri- 
can Society for Steel Treating. 
William Roman, formerly coreroom 
foreman for the Waukegan Foundry 
Co., Waukegan, Ill., has been  pro- 
moted to foundry superintendent. 


where he 
and 
and 


metals analysis 
of iron 


a member of 


C. H. Lage has become associated 
with the Caterpillar Tractor Co., 
Peoria, Ill. He formerly was con- 
nected with the International Har- 
vester Co. 

Fred Foote, formerly  superinten- 
dent of the Milwaukee Gray Iron 
Foundry Co., Milwaukee, now is as- 


sociated with the Prime Mfg. Co., 
Milwaukee, as foundry superintendent. 
?. mm formerly connected 
with the General Electric Co., at the 
Lynn, Mass., plant, now is associated 
with the Old Colony Foundry Co., 
East Bridgewater, Mass. 
Ernst Heyde, formerly 
perintendent for Scalla & Co., Buenos 
Aires, Argentina, S. A., has returned 
to the United States. He formerly 
was with the Wolff Mfg. 
Co., Chicago, and the Standard Sani 
Co., Richmond, Calif. 
Richard Moldenke addressed the 
District Foundrymen’s club 
at its monthly Louis, 


Lohnes, 


foundry su- 


connected 


tary 

Dr. 
St. Louis 
St. 


meeting at 
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Sept. 13. In addition to the invitations 
issued to the regular members of the 
club, invitations were sent to foundry- 
men in neighboring cities. 

Charles Piez, recently nominated for 
president of the American Society for 
Mechanical Engineers, was born in 
Germany in 1866 of naturalized Amer- 
received his tech- 


ican parents. He 














CHARLES 


PIEZ 


nical training at the school of mines, 
Columbia university. He grad- 
uated in 1889 and entered the employ 
of the Link-Belt Engineering Co., 
Philadelphia. In 1906, he had become 
chief engineer and general manager of 
that company. In that year the Link- 
selt Co., Chicago; Link-Belt Engineer- 


was 


ing Co., Philadelphia, and the Ewart 
Mfg. Co., Indianapolis, were consoli- 
dated to form the Link-Belt Co., and 
Mr. Piez was elected president. In 
1917, he was selected to be vice presi- 
dent and general manager of the 
United States Shipping Board Emer- 
gency Fleet Corp. On May 1, 1919, 
he resigned as director general of the 
shipping board and returned to his 
private business as president of the 


Link-Belt Co. Mr. Piez was elected 
chairman of the board of directors of 
the Link-Belt Co. in 1924. He is a 


member of several Chicago clubs and 
a director of banking institutions. He 
the 


Museum 


member of executive com- 


the 


is a 


mittee of of Science 


and. 





Industry, founded by Julius Rosenwald 


Chicago, and is a member of th 
American Society of Mechanical E: 
gineers, American Institute of Mining 
and Metallurgical Engineers, 
of Naval Architects and Marine EF; 
gineers, and the Western Society « 
Engineers. Other nominated a 
officers of the society include: Vi 
presidents, Paul Doty, St. Paul; Ralp! 


Society 


men 


E. Flanders, Springfield, Vt.; Erne 
L. Jahncke, Washington: Conrad N 
Lauer, Phiadelphia. Those nominates 


as managers are: Harold V. Coes, Ne 
York; James D. Cunningham, Chicag: 
Clarence F. Hirshfield, Detroit. 

M. E. Finck 
retary of the Murray Iron Works Co 
founds 


has been elected se 
Iowa, engineer, 
maker. He 
Schroder. 


3urlington, 
and boiler 
late C. H. 
Nairn has 
and 


succeeds the 
Miss M. R 


been elected assistant sex 


retary treasurer to succeed M 


Finck. 
Frank Hudson, formerly chief chen 


ist and metallurgist at Glenfield & 
Kennedy, Kilmarnock, Scotland, re 
signed that position and has becom 
chemist and technical advisor to Fo. 
dath Engineering Co., Ltd., West 
Bromwich, England. Mr. Hudson en 
tered upon his new duties Aug. 1. 


O. M. Carry is president of the nev 
Michiana Products Corp., Michigar 
City, Ind., organized to take over the 
properties of the Chrobaltic Tool Co 
manufacturer of heat and acid ré 
sisting alloy castings, and the Sheet 


Steel Products Co., manufacturer of 
agricultural implements, etc. W. B 
Sullivan is first vice president an 


general manager, located at Michigar 


City. 

John C. Alberts, from 1916 to the 
present eastern representative of th 
machinery division, Osborn Mfg. Co 


Cleveland, has resigned to accept 
position as production manager of thi 


Plainville Casting Co.; Plainville, Conr 


Prior to his connection with the Os 
born company, Mr. Alberts was pr 
duction clerk of the foundry divisior 
of the Union Switch & Signal C 
Swissville, Pa., and from 1914 t 
1916 was instructor in the found: 


applied in 
Tec! 


school of 
Institute of 


the 
Carnegie 


division of 
dustries, 
nology, Pittsburgh. 

Joseph Gaffney has been appointe: 
DeBruyne, superin 
Malleable Lron 


assistant to P. C. 
tendent of the Moline 
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Co., St. Charles, IIL, a newly created 
fice. Mr. Gaffney has had charge 
‘ the shipping department for three 
months. Frank Tuytschavers, until 
ecently assistant foreman of the an- 
ealing department under Mr. Gaff- 
ney, now is foreman of that depart- 
ment. Albert Regelbrugge,. formerly 
issistant foreman of the shipping de- 
partment, has been promoted to be 
yrreman, succeeding Louis Andrews, 
vho has been transferred to the gen- 
ral office. 

J. H. Anderson, formerly connected 
vith the Mt. Vernon Car Mfg. 


ing will consist of an address by 
George Seyler, works manager, Luken- 
heimer Co., Cincinnati, and papers by 
J. E. Culliney, safety engineer, Beth- 
lehem Steel Corp., Bethlehem, Pa., and 
F. G. Bennett, safety director, Buck- 
eye Steel Castings Co., Columbus, O. 
Discussion will follow each of the pa- 


pers and the one by Mr. Bennett 
should be of particular interest to 
foundrymen. New officers for the 


metals section will be elected at that 
meeting. Wednesday session will in- 
clude papers by P. J. Stremmel, gen- 


Hold Heating Exposition 


The first International Heating and 
Ventilating Exposition will be held 
at the commercial Museum, Philadel- 
phia, in connection with the thirty- 
sixth annual meeting of the American 
Society of Heating and Ventilating 
Engineers, Jan. 27 to 31. Heating 
and ventilating plants of various types 
and accessories will be shown. Thorn- 
ton Lewis, president of the society, 
has appointed the following exposi- 
tion committees: Advisory commit- 

tee, H. P. Gant, York Heating 





o., Mt. Vernon, Ill., has been 
ppointed foundry  superinten- 
lent of the Litchfield Mfg. Co., 
That company 
s reopening its foundry which 
as been idle for the past six 
ears. Mr. Anderson prior to 
his association with the Mt. Ver- 
on Car Mfg. Co., was foundry 
uperintendent for the C. S. Bell 
Co., Hillsboro, O., which 
ion he resigned to become gen- 
ral superintendent for the Root- 


Waterloo, Iowa. 


posi- 


leath Mfg. Co., Plymouth, O. 
He also was connected with 
sweet & Doyle, Green Island, 


Y., with Stover Mfg. & En- 
ine Co., Freeport, Ill., as found- 
superintendent and with the 
fraction Foundry & Machine 
La Porte, Ind., as general 





Faked Foundry Facts 





Continuous Pouring 


& Ventilating Corp., York, Pa.; 
A. S. Armagnac, Heating and 
Ventilating Magazine; D. S. 
Boyden, Edison Electric Illumin- 
Boston; W. H. Car- 
rier, Carrier Engineering Corp., 
New York; A. C. 
fied Heating 
Roswell Farnham, Buffalo Forge 
Co., Buffalo, N. Y.; C. V. Hayes, 
Hoffman Specialty Co., Chicago; 


ating Co., 


Edgar, Certi 


Association Inc.; 





E. B. Langenberg, Langenberg 
Mfg. Co.; J. I. Lyle, Carrier 
Engineering Corp., New York; 
F. J. McIntire, United States 
Radiator Corp., New York; 
H. C. Murphy, Reed Air Filter 
Co.; F. R. Still, American Blow- 
er Co., Detroit; E. K. Webster, 
Warren Webster Co., Camden, 
N. J., and H. L. Whitelaw, 





anager. Mr. Anderson has been 


1 contributor to the technical press. 


Safety Council To Meet 


The eighteenth annual safety con- 
which will be held in Chicago 
Sept. 30 to Oct. 4, is expected 

be a banner occasion. At least 
000 persons are expected to attend 
the sessions of the council. There 
vill be 354 speakers for the 41 sepa- 
program divisions and 125 
ons. The speakers will represent 
very state in the United States and a 
number of foreign countries. The 
headquarters for the congress. will 
the Stevens hotel. However, since 
xtensive activities are being planned 
he Congress hotel and the Eighth 
‘treet theater also will be used as 
mvention centers. 

The metals section of the society 
vill hold its meetings on the third 
oor of the Stevens hotel in the north 
allroom. Meetings of that section 
vill be held each morning during 
he convention. The first meeting will 

held on Sept. 30, and will be a 
luncheon at which reports of the va- 
rious committee chairmen will be 
eard. The luncheon then will be ad- 
ressed by Dr. Harry Myers, super- 
ntendent of personnel, Frigidaire 
Corp., Dayton, O. The Tuesday meet- 


yress, 


‘rom 


rate ses- 
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eral superintendent, Granite City Steel 
Co., Granite City, Ill.; J. M. Woltz, 
safety director, Youngstown Sheet & 
Tube Co., Youngstown, O., and H. 5. 
Smith, consulting engineer, Union Car- 
bide Co., New York. The final session 


will include a dialogue, a paper by 
John A. Oartel, chief of safety bu- 
reau, Carnegie Steel Co., Pittsburgh. 


Toledo Will Greet Ohio 
Foundry Gathering 


Oct. 10 has been designated as the 
date of the first of four sectional 
meetings of the Ohio Foundries Asso- 
ciation Inc. This meeting, which will 
be held in Toledo, include a 
program planned to interest and in- 
struct foundrymen and also will be the 
occasion for the annual election when 
five new members of the board of di- 
rectors will chosen. Elmer F. 
Seott, Penton building, Cleveland, sec- 
retary-manager, has extended an in- 
vitation to all foundrymen of Ohio, 
whether or not they are members of 
the association to attend this gather- 
ing. 


will 


be 


has estab- 
1126 


General Refractories Co. 
lished its Cleveland office at 
Leader building. 


The 


consists of 


American Gas Products Co. 


co-operating committee 
O. H. Fogg, president, American Gas 
association; C. H. Hammond, 
dent of the American 
Architects; E. M. 
dent, American Oil 
tion; A. J. Wood, 
can Society of Refrigeration 
Walter Klie, president, 
ing and Piping Contractors 


presi- 
Institute of 
Fleichman, presi 
Burner associa 
president, Ameri- 
Engi 
Heat- 


National 


neers; 


association; H. T. Richardson, presi- 
dent, National Boiler and Radiator 
Mfg. association; John W. Meyer, 
president, National District Heating 
association; W. C. Hanson, president, 
National Pipe and Supplies associa- 
tion; C. E. Hall, director, National 
Warm Air Heating association, and 
R. T. Creviston, manager, Plumbing 


and Heating Industries bureau. Charles 
F. Roth, Grand Central Palace, New 
York, is manager of the exhibition. 


Polytechnic Institute of Brooklyn, 
99 Livingston street, Brooklyn, N. Y., 
has issued a bulletin on its graduate 
courses in engineering, chemistry, 
physics and mathematics. The bulle- 
tin outlines the requirements and fees, 
gives a list of the faculty of the 
institution and the schedules of the 
graduate courses in the various sub- 
jects offered for the next term. 
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CHARGED IN A 
BASKET 


ARE 


CASTINGS 
SPECIAL 


FIG, 1 


s . 
Heat Treats Aluminum 
General Electric Co., 
N. Y., recently introduced a new fur- 
nace designed especially for the heat 
The new 


Schenectady, 


treatment of aluminum alloys. 
furnace is a pit-type, cylindrical unit 
having two circuits. One circuit, rated 
at 220 3 phase with a Y-series 
connection, is the top 
the circuit, rated at 220 
3 phase with a Y-delta connection, is 
located in the and the 
bottom. At high heat 
is 84 


volts, 
located at while 
second volts 
lower side well 
the power con- 


sumption kilowatts and at low 


heat 28 kilowatts. 
In a ty 


nace, a run of cast 


f +) 


vypical application of this fu 


welghing ay 


ings 
proximately 500 pounds plus a basket 


weight of 700 pounds, both at 


temperature, was placed in the fur 


temperature of 960 degree 
hours the 


the heat 


nace al a 
Fahr. In 1% 


( harge 


center of the 
treating tem 
third of that 


was operating on low 


was al 
perature, although for a 


time the furnacs 


heat. A check showed that the outside 
of the charge next to the heating 
units was no higher than 960 degr« 
Fahr. 

In that furnace the diameter was 4 
feet and the depth 6 feet. It was 


designed to heat a charge weighing 
plus a_ bas 
600 to 


the hold 


temperature 


1500 pounds 


of 500 


ket weight 
pounds from ! 


O50 cde rre 
the 
for 


radiation 


one hour, and 
charge at the latter 
12 hour The 

at the holding temperature is 17 milli 


pet 


Fahr. in 
estimated 


1 


watt-hours hour. 


Union Chain & Mfg. Co., Sandusky, 
O., has opened two new sales offices 
one in St. and the other in 
Indianapolis. Hugh Scott, is in charge 
of the St. Louis office located at Third 
and Plum while A. R. Young 
is in charge of the Indianapolis office. 


Louis 


streets, 


SOS 





Designs New Type Truck 

Oxweld Acetylene Co., 30 East Forty- 
second street, New York, recently has 
introduced two new type trucks for 
low-pressure acetylene generators and 
oxygen cylinders. Two wheels carry 
the back part of the truck and a 
third wheel of the castor type allows 


the truck to be turned in a radius 
about equal to its length. Generators 
are secured to the truck by angle 


iron braces and bolts that are tight- 
ened by turnbuckles. Two oxygen cyl- 
inders may be mounted on the larger 


truck and the smaller unit accommo- 
dates one cylinder. The tanks are 
held on the earriers by a_ chain 
which is fastened to the truck deck 


beside the generator. A crane is pro- 
vided for charging and emptying the 
the larger truck. The 
crane jib is made in three sections 
which can be telescoped when not in 
The larger 
24-inch, 


generator on 


use to decrease the height. 


truck is with two 


equipped 








FIG INTERIOR VIEW OF THE PIT TYP! 
FURNACI 
steel wheels with 3-inch tires and a 
castor wheel 12 inches in diameter 
with a 2-inch tire. The smaller truck 
has two large wheels of the same 
dimensions as the larger truck but 
the castor wheel is 5 inches in diam 
eter operating on a roller bearing. All 
wheels of both types are equipped 


with grease cups for lubrication. 


Institute Expands 


The Gray Iron institute, Terminal 
Tower building, Cleveland, reports 
that seven new members have joined 
the organization. They are as fol- 
lows: The North Jersey Foundry 
Co., Grand and New streets, Pater- 
son, N. J., J. T. Smith, vice presi- 


dent; the West Bergen Iron Foundry, 


21 Pollock street, Jersey City, N. J 
Fred R. Powell, proprietor; the Stand 
ard Foundry Co., Southgate and Arm 


ory streets, Worcester, Mass., Harri 
son B. Hoyle; the George H. Linco] 
Co., 191 Old Colony avenue, Sout 
Boston Mass., H. V. Evans, genera 


manager; the Waltham Foundry C 
71 Felton street, Waltham, Mass 
T. I. Curtin, president and treasure: 
the Ridge Cast Products Co., Minera 
Ridge, O., E. Ward; and the Allyn 


Ryan Foundry Co., Aetna road an 


East Ninety-first street, Clevelan 
D. J. Ryan, president and genera 
manager. 


Saw Is Direct Connected 
Oliver Machinery Co., Grand Rapid 
Mich., now has on the market a direct 
connected, portable, lamp-socket, ban 
with 18-inch wheels. The featur 
of the machine is the miter table wit} 
and ripping 
It has a large capacity, bein; 
handle 18 
column, 
the 


use saws as large as 14-inch wide an 


saw 


cross cut gage parallel 


fence. 


able to inches between sav 


and and is 8 inches hig! 


under upper guide. It car 


by using gages will rip up to 11 inch 


and will cross cut and miter up to & 
inches. The wheels are made of < 
iron and are 18 inches in diamet 


covered fa 
steel do 


ball-bearings 


with a 14-inch, rubber 


guarded with 


with 


They are 


equipped and 








SAW WILL RIP UP TO 11 INCHES ANI 
WILL CROSS CUT AND MITER UP TO 
8 INCHES 

THE FouNDRY—September 15. 192% 























tain a speed of 900 revolutions per 
minute. The upper wheel has a 4- 
inch vertical adjustment. 

The table is of cast iron, ribbed 
and accurately machined. It is 20 x 
24 inches, carries a ripping fence and 
eross cut gage, tilts 45 degrees to the 
right and is 20 inches up’from the 
ase. When supported on the base, 

is 38 inches from the floor. The 
olumn of the machine is a one-piece, 
ered gray iron casting and is accu- 
rately machined. The floor base is a 
ne-piece, cored, gray iron casting. 
It is accurately machined to fit the 
bottom of the column and usually is 
furnished but may be omitted if de- 
sired. 

The machine is furnished with either 
belt or motor drive. The motor driven 
machine is of the built in on shaft 
type. The belt driven type has a yoke 


with ball-bearing, loose pulley and belt 


Ball bearings are 
driving mech- 


shifting mechanism. 
ised throughout the 
anism. 


Core Machine Is Driven 
by Motor 
Wadsworth Core Machine & Equip- 
ment Co., Akron, O., has introduced a 
portable motor-driven cutting off and 
coning machine with a capacity of % 
It is powered with a 
alternating 
current motor, controlled by a push 
button switch located at the operator’s 
right. All working parts of the ma- 
hine are guarded and it is lubricated 
rom convenient points. The appara- 
tus is equipped with guarded cutting 
off and coning wheels, a swinging rest 


to 2% inches. 
,-horsepower, 110. volt, 


for holding the core while it is being 
cut off, a graduated scale and a mov- 
ble stop which may be adjusted to 


! saldeicicite 








give any length of core desired. The 
coning wheel is equipped with an ad- 
justable rest allowing the operator to 
make any desired taper or cone at the 
end of the core. 

That company also has placed on 
the market a motor driven coremak- 
ing machine which corresponds to the 
No. 1 made by the firm and takes the 
same dies and accessories. Capacity 
is from %° to 3 inches. It is direct 
connected to a 1/3-horsepower motor 
equipped for 110 to 220-volt alternat- 
ing current. A safety clutch is 
incorporated in the drive, which pre- 
vents burning out of the motor, pro- 
tects the gear teeth and takes care of 
any interruption that may occur by 
allowing a slippage. The machine is 
lubricated at four convenient points 
and is controlled by a push button 
switch located at the operator’s right. 


Bronze Companies Merge 


Negotiations have been completed for 
the merger of the Wisconsin Orna- 
mental Iron & Bronze Co., 1647 Booth 
street, Milwaukee, with the General 
Bronze Co., Long Island City, N. Y. 
The Milwaukee company was organ- 
ized in 1894 by the late George H. 
Norris and has an annual sales vol- 
ume of about $1,000,000 in ornamen- 
tal bronze and iron work. 


Builds New Plant 


Ajax Metal Co., Frankford avenue 
and Richmond street, Philadelphia, re- 
cently has completed a new plant for 
the construction of 


electric melting 


furnaces. Facilities have been made 
for experimental work, storage space 
and handling facilities for service 
parts and lining materials. The new 


building is located on Frankford ave- 








Philade}- 


nue below Girard 
phia. 


avenue, 





Russia Awards Contract 
To the Austin Co. 


Foundries for making gray iron, 
malleable and nonferrous castings are 
included in the general plans for an 
industrial town to be built in Soviet 
Russia by the Austin Co., Cleveland. 
Within the town will be factories to 
produce ultimately 100,000 automo- 
biles annually, and homes for 25,000 
workers. George A. Bryant Jr., vice 
president of the Austin Co., who has 
been in Russia for the past six weeks, 
has notified W. J. Austin, president 
of the company, that that organization 
was the successful competitor over a 
number of companies. The sum of 
$20,000,000 is involved in the project 
which the Austin Co. will carry 
through. The plant will be designed 
to produce 100,000 Ford cars annual- 
ly and the Ford Motor Co., Detroit, 
will provide technical assistance in the 
equipment of the plant and assist in 
the manufacturing operations when 
the factory is completed. The engi- 
neering work will be handled in the 
main office of the Austin Co. in Cleve- 
land starting Oct. Ist. The contract 
calls for a complete automobile plant 
to be erected on a site of 5000 acres. 

The works will be erected by Soviet 
labor under the direction of the Amer- 
ican construction engineers. In addi 
tion to quarters for 25,000 
stores and other 
built. Upon completion of the de- 
signing and engineering details of the 
project the Austin Co. will dispatch 
a large staff of experts to Russia t 
start the work of actual construction 
The plant will be completed in about 
two years. 


people, 


buildings will be 














IG. 1—CUTTING OFF AND CONING MACHINE IS DRIVEN BY A 4\-HORSEPOWER 
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MOTOR. 


FIG. 2—CORE MAKING MACHINE IN 


CREASES PRODUCTION OVER THE HAND OPERATED APPARATUS 
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What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 





lowa Malleable Iron Co., Ninth and Kirkwood 
streets, Fairfield, lowa, is improving its plant. 
erect an 


Paul, will 


Raymond avenue at 


Midway Foundry Co., St. 
addition to its 


$3300. 


foundry on 
a cost of 

Fire recently damaged the plant of the Davis 
Co., Ind. Estimated loss is 


Foundry Newcastle, 


about 50,000. 

Little Bros. Foundry Co., Port Huron, Mich., 
recently was damaged by fire. Estimated loss 
was about $2000 


Corp., El- 
Utica, 


& Foamite 
foundry at 


American-La France 


mira, N. Y has closed its 


N. Y., and the equipment sold. 


has been 


Traction Foundry & Machine Co., LaPorte, 
Ind., is equipping a building for general manu- 
facturing purposes. (Noted Aug. 15.) 

Wabash foundry Co., Wabash, Ind., is erect- 


addition that will increase its floor 
feet 
Machine & 
lex.. has been incorporated with $40,000 capital, 
by A. A. Jacobson, 1133 

Gartland, Haswell & 


Herman 


inv a new 


pace by 


Texas Foundry Co., San Antonio, 


Essex street. 

Rentchler Foundry Co., 
1016 avenue, Dayton, O., will build a 
cupola charging building estimated to cost about 
$20,000 


William 


facturer of 


Elyria, O., 


planning an ex- 


Alloy Products Co., manu 


bearing metals, is 


pansion and improvement program including in- 


tallation of additional equipment. 


Los Angeles Steel Castings Co., Los Angeles, 
has been formed to take over the business of 
the Los Angeles Foundry Co., maker of steel 
asting 

Yale & Towne Mfg. Co., 200 Henry street, 
Stamford, Conn., is building a l-story unit, 100 
x 150 feet, and is making an addition to its 
foundry (Noted Aug. 1.) 

Saginaw Foundries C« 930 Water street, 
Saginaw, Mich., has been incorporated with 
$200,000 capital by Fred W. Stork, to operate 


a foundry 
Bell Foundry & 1400 North Illi- 


nois street, Belleville, Ill, has been incorporated 
by E. A. 
a general foundry 

Malleable 


Peoria, Il., 


Casting Co., 


with $1000 capital Schicktanz, to en- 


gage in business. 
Casting Co., Alexander 
build 


expansion 


Peoria 


street, will two l-story plant 


part of an program 


$60,000 


additions as 


totaling about 


American Foundry Co. Ine., Alameda, former- 


ly the American Foundry Co. of Bay Point, 
Calif., has removed its plant and offices to 
Clement avenue and Oak street, Alameda, Calif 

Beaumont Iron Works, 1450 Crockett street, 


Beaumont, Tex., has plans for improvements and 


alterations to its plant estimated to cost about 


$50,000 
Western Lethbridge, Alta., is 
of $25,000 


will be 


Ltd., 


plant at a 


Foundries 


planning to build a cost 
One 


feet 


Iwo buildings are to be erected. 


is x 80 feet, and the other 60 x 115 Equip- 
tools will be 


Mfg. Co., 
Motors Corp., 


ment and purchased. 


Dayton, O., subsidiary of 
Detroit, 


steering wheels and automobile parts, will build 


Inland 


General manufacturer of 


an addition which will double the present pro- 
duction capacity 
A. C. Williams & Co., Ravenna, O., advises 


that it has purchased the plant of the Universal 
Smokeless Boiler Co. and is equipping the plant 


with grinders, core ovens and cleaning equip- 
ment, etc. 
Flint Foundry Co., 702 West Kearsley street, 


Flint, Mich., has plans for the construction of a 


l-story foundry and office building. Wright & 


S10 


building, the architects. Esti- 


$100,000. 


Nice, Dort 


mated cost 


are 
is about 
Foundry Co., 503 
Mo., F. T. 


Central Brass & Aluminum 


South Twenty-first street, St. Louis, 


O'Hare, president, has completed an addition 
to its plant which will increase the production 
50 per cent. 

Phoenix Brass Foundry, 15 Newbury street, 


Mass., 


estimated at 


Danvers, was damaged by fire recently 


loss $15,000. The plant 


causing a 


Was a two-story wooden frame building and Was 


Danvers. 


Hartford, 


Alexander of 
Taylor & Fenn Co., 54 Arch 


owned by James F. 


street, 


Conn., manufacturer of castings, etc., has award- 
ed contract for a l-story foundry addition, 54 x 
180 feet, to the Allyn Wadhams Co., 15 Lewis 


street, Hartford. Estimated cost is about $50,000 

Master Electric Co., Linden avenue, Dayton, 
O., manufacturer of motors, awarded a con- 
tract to the Hofman Realty Co., for the con- 


office building and foundry ad- 


Estimated cost 
Mfg. Co., 


struction of an 


dition is $150,000 


Litchfield Waterloo, Ia., recently 


opened its foundry which has been closed since 
1923. It contains 32,000 square feet of floor 
space. Iwo cupolas will be operated with a 
daily production of about 4 ton Ten molders 
are employed at the present 

Ohio Pattern Works & Foundry Co 2730 
Spring Grove avenue, Cincinnati, has awarded 


a general contract to William Juergens & Sons, 
1434 Glenway avenue, for a Il-story foundry 
addition The addition and machinery to be in- 
stalled will cost nearly $40,000. 

Wisconsin Ornamental Iron & Bronze Co., 
1665 Booth street, Milwaukee, recently merged 
with the General Bronze Co., Long Island City, 
N. Y., soon will start construction of plant 
additions which will practically double the 


present 
The Semi-Steel 
Hubbell, 


output 
Louis, H. P 
building 


Castings Co., St. 


president, has purchased a 


annealing furnaces, representing an investmet 


of $33,000. 


Air Industries Foundry, recently organize: 
at Wichita, Kans., has moved to a new build 
ing at 701 East Ninth street. Special casting 
for aircraft construction are featured. Lloy 
Stearman is president and S. S Pierce, genera 
manayer 

Wilson & Nutwell, 140 Callish street, Fres: 
Calif., manufacturers of ferrous and nonferro 


That 


of the Lisenby 


eastings, reports business good. compar 


Mfg. C 


took over the foundry 


Fresno, Calif., about a year ago and since tl 
time has added a pattern shop to the plant 
Lester A. Hicks has opened a brass foundr 


and builders hardware factory at 1736 Standa 


Glendale, Calif., under 





avenue, the |r ne 
L. A. Hicks Mfg. Co. Mr. Hicks formerly 
president of the Pacific Hardware Mfg. ( 
Los Angeles 

General Bronze Corp., Long Island Cit 


N. Y has purchased the business of the G 
anty Iron & Steel Co., 3847 West Lake stre« 
Chicago, and acquired title to the one-stor 


Guaranty which has 


feet. 


plant of the company, 


frontage of 240 


Franklin Die Casting Corp., Syracuse, N. ¥ 


I J Purdy, president, a subsidiary of tl 
H. H. Franklin Mfg. Co., also of Syracuse, } 
bought the equipment and business of the Ger 
eral Die Casting Co., Reading, Pa The latt 


ompany manufactures automobile body har 


ware It is 


planned eventually to move 
atter company’s plant to Syracuse. 
Rundle Mfg. Co., Cleveland treet, Mil 
is completing a new eastern branch plant 


the River road, Delair near Camden, N. J. 1 
plant consists of a l-story foundry, 150 x 
feet; 3-story mill unit, 68 x 70 feet: 1-st 


feet 
plans to 


enameling shop, 20 x 80 and other str 


tures The company occupy the ne 








adjoining its plant which will add 20,000 square plant in the near future. The entire pr 
feet to its present 60,000 feet. The company will represent an investment of about $1,000,0/ 
has bought additional equipment, including sand R. A. Wickland & Co., 205 West Wacker drive 
blast, tumbling and grinding mills and electric Chicago, are the engineers. (Noted May 1.) 
ACCIDENTS—Metropolitan Life Insurance from 550 to 1200 degrees Cent. in a_ rece 
Co., New York, recently has issued a_ bulletin folder 
on the prevention of foundry accidents. The MOTORS—General Electric Co., Schenectady 
bulletin outlines the points that are necessary N. Y., has issued a 32-page bulletin on it 


for the success of a foundry safety program and 


used to determine the 
efficiency of the campaign. The 
of the bulletin is devoted to statements of found- 


chart 


gives charts that may be 


second section 


ry safety methods. It also contains a 


which 


as obtained 


accidents 
the 
clusion of the bulletin is a list of the companies 


analyzes the cause of foundry 


from 208 foundries. At con- 


that co-operated in supplying information. 


GRINDING MACHINES—Norton Co., Worces 
ter, Mass., has published two folders on _ its 
swing-frame grinding machines. The first 
folder describes 16-inch and the second the 24- 
inch machine for high speed snagging. The 
bulletins are illustrated with assembled and 
disassembled views of the machines and con- 


tain a list of the features and specifications. 
PYROMETERS & Engineer- 
Cursitor 


Maco Template 


ing Co., 19 street, London, describes 


its new type optical pyrometer for temperatures 


motors for driving metal-working machinery 


It contains illustrations of the various types 


motors and charts which aid in selection. Oper 


ating costs of different types are discussed a 
are installation costs, production, working cor 
ditions and control. The bulletin also contai: 
many illustrations from photographs of motor 


mounted on various types of machines ar 


several typical installations. 

SAND HANDLING EQUIPMENT 
Co., Milwaukee, has 
and illustrating its 
reconditioning 


Chain Be 
bullet 
handling 


recently issued a 


describing sand 
and equipment. It points o 
of the which 
shows from 


The 


it man 
phot: 


variou 


the advantages systems 


factures and reproductions 


graphs of typical installations. 


parts of the systems are shown in detail a! 
explained. Drawings of several of the insta 
lations are included. The bulletin also deal 
with the uses of mold conveyors 
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